Dry-Cleaned Coal 
for the 1926-1927 Market 


Practically 4,500,000 tons of 


R andS 
Dry-Cleaning 
Equipment 


teworthy for its high effi 
v, high capacity, economy 
CT and economy of 
cupied. This equip 
is designed and installed 
ifter the coal in question 
wen thoroughly tested in 
sting plant at Harvey. 
tests are made on 


of coal. 


Arms double 
deck screen 


the smaller sizes of bituminous coal, 


sized and cleaned by the Arms System, will be on the market this vear. 


This is a method of dry-cleaning coal; a method that mechanically, 


and thoroughly, separates, and removes foreign matter from the smaller 


that ves each ton of coal the same uniform 


sizes—3” and down; 
preparation; a method that even reduces the natural moisture content 


of a coal; and being wholly mechanical is most effective and efficient. 


titive market continually demanding better 
\ir Concentrators 


In this highly compe 
preparation, Dry-cleaning by .\rms Screens and 
is already an effective sales argument. The process is described in 


Bulletins Nos. 73 and 77. 


ROBERTS AND SCHAEFER CO. 


E.AGINEERS AND CONTRACTORS incton, W. Va. 


Pittsburgh, Pa. CHICAGO.U.S.A 
: alll 527 First St., Box 570 


418 Oliver Building 
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MINING SPECIALTIES 
The World's Standard 


W hen 
you require 
Throttle Valves 
or 
Hose Couplings 


write to 


KNOX MANUFACTURING co. 


INCORPORATED 


617 Cherry St. | i 


nia, 


| 


{ 
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Name... 


Company 


HE development of 

Hercoblasting illustrates 
a practical application of our 
belief that it pays to save 
money for customers, even 
at our own expense. Tem- 
porarily at least, it costs us 
money every time we per- 
suade a customer to replace 
Hercules high explosives 
with the cheaper Herco 


Blasting Powder. 


This method is often applic- 
able where column loading 
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Saving Money On Explosives 


is used in well-drill holes, 
and where it can be used it 
gives results equal to dyna- 
mite, at a saving sometimes 
as high as 35%. 


We approach every blasting 
job in the same spirit that 
prompted us to introduce 
Hercoblasting. 


Whether or not you can make 
use of this system, we may 
be able to suggest one that 
will cut your blasting costs. 


HERCULES POWDER COMPANY 


(INCORPORATED) 
934 KING STREET, WILMINGTON, DEL. 


ALLENTOWN, PA. DENVER 
BIRMINGHAM DULUTH 

BUFFALO HAZLETON, PA. 
CHATTANOOGA HUNTINGTON, W.VA 


CHICAGO JOPLIN, MO. 


LOS ANGELES 
LOUISVILLE 
NEW YORK CITY 


PITTSBURGF 
POTTSVILLE, PA. 
SALT LAKE CITY 
SAN FRANCISCO 
WILKES-BARRE 


NORRISTOWN, PA. 
PITTSBURG, KAN. 


HERCULES POWDER COMPANY 


934 King Street, Wilmington, Delaware 


Street 


Please send me a free sample copy of the March 1926 number of The Explosives Engineer 
containing an article giving complete details on Hercoblasting Limestone in Wisconsin. 


Position 
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_ 
| 
| | 


4 THE MINING CONGRESS JOURNAL 


September, 1926 


O-B is Bought when Service is Sought 


HY do hundreds of mines come repeatedly 
to O-B for trolley materials, rail bonds, 
insulators and other electrical devices? 


Because, they will tell you, they first know the 
extra life they get from O-B products makes it 
economical to do so. 


Then they know the satisfaction of working 
with materials that are easy to install, that per- 
form right on the job, that minimize interrup- 
tions to mining production. 


And it is a satisfaction to us to have them tell 
us that they also come because they always ex- 
pect and receive careful attention, be they large 


Trolley Materials 
Rail Bonds or small. 
Rantiils Gaedibeen O-B is bought when service, in all its phases, 
and other miscellaneous jS sought. 
devices that reduce pro- 
duction costs. 


Ohio Brass Company, Mansfield, Ohio 
Dominion Insulator & Mfg. Co., Limited 
Niagara Falls, Canada 
187M 


INSULATORS 
LINE MATERIALS 
RAIL BONDS 
@ | CAR EQUIPMENT 


The New O-B Catalog is 
now ready. If you have 
not received a copy please 
send in your name, now. 


PORCELAIN 


MINING 
MATERIALS 
VALVES 
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Accessible 
Standard 

Construction 
Throughout 


T is one thing to build a low-type gather- 
ing locomotive. It is a Jeffrey achieve- 
ment to build a low-type gathering loco- 
motive with the same standard construction 
and accessibility characteristic of all Jeffrey 
locomotives. There has been no resort to un- 
conventional or freakish design in the con- 
struction of this Jeffrey Low-Type Gather- 
ing Locomotive. 


Maximum overall height is 25 inches. 
Furnished with either standard speed, 6 miles 
per hour, or slow speed, 4 miles per hour, 
equipment. 


~The Jeffrey Manufacturing Company 


958-99 North Fourth St., Columbus, Ohio 


New York Scranton, Pa. Chicago Salt Lake City 

Philadelphia Pittsburgh Denver Birmingham 

Charleston, W. Va Montreal 
Sales and Service Stations 


Pittsburgh, 600 Second Ave Terre Haute, Ind., 819 Cherry St. 
Salt Lake City, 153 W. Second South St. Birmingham, 26 S. 20th St. 


September, 1926 


Jeffrey Low 


Headlight. 
locomotive 
made. 


Standard Jeffrey 15-A 


Heavy Duty 37 Control 
ler — Standard construc: 
tion. Two 54” wide fingers 
in parallel throughout. 
Hinged to stand on end 
for easy inspection and 
repair. 


better 
headlight 


| JEFFREY 


= 
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Nein Gathering Locomotive 


Wiring Enclosed and 
Protected in metal 
moulding screwed to side Liberal Resistance in a 


Two Ball Bearing Motors—Double frame. single large compartment. 


spring supported on suspension bar. 
2” x 4” rolled steel suspension bar is 
mortised into side frame. 


2” Armorplate Side 
Frame. 


Standard Mechanically 
Driven Cable Reel. 


Large Accessible Sand 
Boxes. 


Large Diameter Wheels 
for maximum traction and 
minimum wear. 


Four Spring Supported 
Standard Screw Type Journal Boxes. 
Self - Locking Brake 
Rigging— Accessible, eas- 
ily adjusted and easily 
operated. 


Sa 


EQUIPMENT 


Cod 


(Trade Mark Reg. U. S. Pat. Off.) 


Some Special Features: 
ARMORPLATE Type Frame of rolled 


steel slabs —practically indestructible— 
also allows the greatest amount of room 
for motor equipment for the gauge of 
track and the allowable overall width. 


IMPROVED JOURNAL BOX. En- 
ables locomotive to follow swails in track 
easily and exert full tractive effort. Long 
flexible springs—locomotive follows un- 
even track; Hardened Tool Steel Pin in 
end of axle takes end thrust of the wheel 
and axle. 


New York 
Philadelphia 


Pittsburgh 


Scranton, Pa. Chicago 


Pittsburgh...... 


600 Second Avenue 
Salt Lake City....... 


..153 W. Second South Street 
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EFFREY 


jel MINE EQUIPMENT 


ARMORPLATE Type Haulage Locomotive 
Built in 8, 10, 13, 15, 20, 25 and 30 Ton Sizes 


Special Cast Alloy Iron Grid Resistance. 


Special Heavy Duty Controllers. 
Ball Bearing Motors. 


Class 15 INCANDESCENT HEADLIGHT. 
Permits the use of either concentrated filament 
bulb or a common incandescent light, giving a 
more diffused light. Dust and moisture proof. 
Strongly built to guard against breakage. 


Motors, Controllers, Resistance, Brake Mecha- 
nism, etc., are readily accessible. 
surfaces renewable. 


All wearing 


The Jeffrey Manufacturing Company 
912-99 North Fourth St., Columbus, Ohio 


Charleston, W. Va. 


Denver 
Salt Lake City 


Birmingham 
Montreal, Canada 


Sales and Service Stations 
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Coal Mine 
Equipment 
Coal Cutters 
Combination Cutter 
and Loader 
Drills 
Conveyor- Loader 
Sectional Conveyor 
Pit Car Loaders 
Locomotives 
Mine Fans 
Tipple Equipment 
Crushers 


Jeffrey-Standard 


Oo 
o 
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EFFREY Storage Battery 
motives are constructed along the 
Trol- 


In fact, many stand- 


Loco- 


same general lines of Jeffrey 
ley Locomotives. 
ard trolley locomotive parts are used in 
the construction of the battery locomo- 
tive chassis. The motors are designed 
especially for voltages on which 
they work, are liberal in design, and 


have a high efficiency. 


The Gathering Battery Locomotives 
are built in 6,000-lb., 8,000-Ib. and 
10,000-lb. chassis. 
Battery Locomotives can ‘be fur- 
nished in sizes from 20,000-lb. to 
26,000-lb. chassis. 


teries. 


Large Haulage 


Edison or Lead Bat- 


Jeffrey Permissible Type Battery Locomotive. 


COAL MINE EQUIPMENT 
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Pivoted Battery Box gives an accessible 


locomotive without removing the battery 
box; however, it is so arranged that 
battery boxes can be easily and quickly 
changed. 


Completely con- 
structed of Government Approved units. The battery capacities 
range from as low as 10 kw. hours up to 120 kw. hours. They 
can be equipped with either Edison or Lead Batteries. 


Battery gathering locomotives bearing U. S. Government name 
plate are the only approved locomotives for use in gaseous mines. 
Their safety features are self evident. 


effrey-Standard 
Coal Mine 
Equipment 

Coal Cutters 

Combination Cutter 
and Loader 

Drills 

Conveyor- Loader 

Sectional Conveyor 

Pit Car Loaders 

Locomotives 

Mine Fans 

Tipple Equipment 

Crushers 
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Storage Battery Gathering Locomotive 
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or increased efficiency in 

mine service dependable 
wire rope is primarily essen- 
tial. 


Roebling 
Blue Center Steel 
Wire Rope 


is made of a superior grade 
of steel produced in our own 
furnaces and is constructed 
to meet the most exacting 
tests. 


John A. Roebling’s Sons Company 
Trenton, N. J. 


Kinkora Works—Roebling, N. J. 


September, 1926 


4 
4 5 > 
— 
=) 
: 
| 


September, 1926 


Note theclean linesof Allis-Chalmers 
Enclosed Motors. ‘‘Attached”’ parts 
are not needed. The motor housing 
is really its own seal, containing no 
openings but the small covered gauge 
aperture. Smallest overall size is 
made possible by the use of Timken 
Tapered Roller Bearings. Their load 
capacity reduces shaft length. 


Completely 
Enclosed— 
but not 


Bulky 


Bearing capacity is so much greater 
that shaft length averages 15% less 
in Allis-Chalmers motors equipped 
with Timken Tapered Roller Bear- 
ings. Applied to enclosed motors 
this means that Timkens very 
largely offset the usual increase 
in size to obtain radiation. 


These bearings, free of excess fric- 
tion, also lend themselves to such 
tight enclosure that they never 
need lubrication more than a few 
times yearly. The entire motor is 
just as fully protected in the Allis- 
Chalmers enclosed type. Solid cast 
end housings are fitted with ma- 
chined precision. Goneare the 
old, crude, easily damaged 
covers and gaskets. 


Clean and compact in design, Allis- 
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Chalmers enclosed motors with 
Timken Bearings are permanently 
dust tight and moisture-proof, 
just as they are quite permanently 
wear-proof. Friction, thrust, and 
shock are defeated by the greater 
load area of Timkens: by their 
tapered design: by their steel-to- 
steel rolling motion; and by the 
improved starting properties. 


Such bearings constantly maintain 
the full gap. The rotor also is in- 
sured by A-C silver brazed bars. Dis- 
tortion is unknown in A-C cores. 
Insulation is exclusively processed 
to last for the life of the motor. 
And electric steel is used wherever 
possible as the foundation of Allis- 
Chalmers motors. In every type, 
at every point they beat down 
motor costs. 


ALLIS-CHALMERS MANUFACTURING CO., MILWAUKEE 


District Sales Offices in all Principal Cities 


LIS-CHAL 
MOTORS 


YY 
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mistakes and substitution 


protects you against 


also look for name and 
year rolled in metal 


» At Ketchikan Alaska 


Venerable Ship ‘‘Falls of Clyde’’ 
built of wrought iron, celebrates 
47th Birthday. Hale and hearty 


UILT in Glasgow, Scotland, in 1878, the “Falls of 

B Clyde”’ is a splendid example of the surpassing rust 

resistance of genuine old fashioned wrought iron, 

such as has always been used in the manufacture of Byers 

Pipe. She was once a full rigged sailing ship engaged in the 

East India Trade and is now an oil tanker belonging to the 
General Petroleum Corporation. 


Captain J. F. Joseph, her commander, an old deep water 
many fine new California builds sailor, states that she is as sound and seaworthy today as 
ngs equi with wr he 

the day she was launched. 


out for heating. Installed by 
Howe Bros., Contractors. 


Such records are characteristic of good wrought iron 
wherever used. Hence, in modern power and industrial 
plants, Byers Pipe commends itself to the thoughtful 
engineer, for use in boiler feed, condensate suction and 
discharge, service water, trap returns, condensed air lines 
and other lines where corrosion is active. 


Ask for literature 


A. M. BYERS COMPANY 


Established 1864 Pittsburgh, Pa. 
New York Tulsa Rochester Philadelphia 
Chicago Houston Cincinnati Los Angeles 
Boston Jacksonville Cleveland St. Louis 
Birmingham 


BYERS 


GENUINE WROUGHT IRON 


PIPE 
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When Union Pacific 
Does Big Things--- 


It Does them in 


Union Pacific 


Railroad— 


The Biggest Locomotive 
of Single Expansion Type in the World 


Weight, 391 tons. Tractive Power, 48.3 tons. 
Length, 102% ft. Speed, 50 mi. per hr.—freight service 
12 Drivers, 67 in. diameter. 3 Cylinders, center and outside cranks. 


In the Union Pacific Mines— 
The Biggest Scraper Loader in the World 


A Special Goodman Entryloader 


Loading over 500 Tons per Day of 8 hours, 
from a 220-ft. face wall and along the entry 
an average distance of 125 ft. to the car load- 
ing station. 


That’s 
Tonnage! 
Three-Drum Hoist 
Weight of Scraper, Loading Chute and 


Rope Capacities of Drums: 
500 Ft. of 7% in. 


Tail Re IDE 1000 Ft. of in. 
1000 Ft. of 34 in. 


a Big On the | 
x 
ia J 
4 
(20) 
GOODMAN MANUFACTURING COMPANW 
AL fo 4854 South Halsted Street SINCIN 
benven. CHICAGO, ILL. 
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Economical Power For All Purposes 


Economical power is assured wherever an Ingersoll-Rand vertical or horizontal 
oil engine is installed for main or auxiliary power. This has been proved by fuel oil 
consumption and operating data, gathered from hundreds of installations. 


Fuel and lubrication costs for I-R installations, selected at random, are as follows: 


$.004 Per Kilowatt Hour (.14 Pcr Shifting Hour 
Four-tenths of a cent per kilowatt-hour for driv- Fourteen cents per hour while shifting barges and 
ing direct-connected generators by one 1000-h.p. and docking and undocking ships—the record of an I-R 
two 480-h.p. oil engines in the power plant of the 340-s.h.p. direct-reversible oil engine driving the 
Antonio Portland Cement Co., San Antonio, Texas. Tug “Grace” of the Grace Line, New York. 
$.24 Per Ton of Ice $.20 Per Hour of Locomotive Service 
Twenty-four cents per ton of manufactured ice Twenty cents per hour of locomotive service for 
for one 100-h.p. and one 50-h.p. I-R oil engine am- the I-R oil engine driving the generators on a 60- 
monia compressor at the Riley Milk, Ice and Cold ton oil electric locomotive in New York City. 
Storage Plant, Pitman, New Jersey. 
$.{0 Per Hour for Air and Power 
$.0128 Per 1,000 Gallons of Water = 
Forty cents per hour for compressing 72,360 cubic 
One and twenty-eight hundredths of a cent per feet of air at 100 pounds pressure, and belt driving 
1,000 gallons is the average for pumping half a a 90-kilowatt generator for two 100-h.p. I-R oil en- 
miliion gallons of water with a 100-h.p. I-R_ oil gines. These are installed at the Mohegan Quarry, 
engine compressor at the air lift plant of the City where Grenci and Ellis are preparing stone for the 
of Westbury, Long Island. Cathedral of St. John the Divine. 


Copies of a recent article entitled, “Oil Engines Will Have Plenty of Fuel,” will be 
sent upon request. 


INGERSOLL-RAND COMPANY, 11 BROADWAY, NEW YORK CITY 


Offices in principal cities the world over 


CANADIAN INGERSOLL-RAND CO. LIMITED INGERSOLL-RAND CO. LIMITED 
260 ST. JAMES STREET. MONTREAL, QUEBEC. 165 QUEEN VICTORIA STREET. LONDON, E.C.+4 


94-SOE 


Ing ersoll-Rand | 
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Anaconda means Economy 


NACONDA Trolley Wire assures economy 


Ana€ouvA to the mine operator because it provides 

Ee dependable power and thus prevents breakdowns, 
Cetin congestion and costly haulage delays. 

Copper Wire 
Solid or Stranded It is tough, strong and durable. Its conductivity 
Bare, Weatherproof ‘ 
and Slow Burning is unexcelled because it is made of Anaconda 
Pry : Electrolytic Copper over 99.9% pure. 


Lead and Braid Covered 


Paper Lead Cable Six wire mills offer a coast-to-coast service un- 
Trolley Wire 


Copper and Hitenso equalled for promptness and dependability. 


ANACONDA COPPER MINING CO. 
THE AMERICAN BRASS COMPANY 


Rod, Wire and Cable Products 


General Offices: 25 Broadway, New York 
Chicago Office: 111 W. Washington St. 


ANACONDA [TROLLEY WIRE 
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The United States Bureau of Engraving and Printing ©Harris & Ewing 


THE MINING CONGRESS JOURNAL brings to you each month a complete 


and comprehensive survey of all legislative and departmental activities in Washington 
affecting mining. 


LEADERS of the industry use the pages of The Mining Congress Journal to present 
their viewpoint relative to outstanding problems confronting the industry. These articles 
are of particular value to all mining men. 


THE EDITORIALS are a strong, fearless expression of the attitude of mining men in 
regard to public policy. 


SPECIAL MONTHLY ARTICLES devoted to Taxation, Transportation and Stand- 


ardization give your operating men a direct contact through The Mining Congress Journal 
with matters affecting their daily problems. 


Vigorous and well balanced, The Mining Congress Journal renders service to you and 
to the industry. 


Read the MINING CONGRESS JOURNAL 


Keep in Touch with Washington 
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G-E 600 h.p. station pump motor on the 1000 ft. level, Penrose 
shaft, Down Town Mines Co., Leadville, Colo. 


The Challenge 
to Moisture 


G-E mine pump Motors withstand 
severest wet mine conditions 


A feature of particular interest to 
every mine engineer is the special 
moisture resisting protective coating 
on G-E motor coils. This preserves 
the insulation fromall inroads of mois- 
ture and does not interfere with the 
dissipation of heat from the windings. 


G-E mine pump motors have high 
operating efficiency and withstand 
injurious underground conditions, 
continuous load, high room tempera- 
tures, moisture laden atmosphere, 
acidulated moisture, submergence 
and indifferent attention. 


Our mining specialists will gladly 


furnish you with complete informa- For un-watering the Penrose shaft of the 


tion as to the most suitable pump Down Town Mines Co., Leadville, Colo., 
there are four G-E 300 h.p. vertical induction 
motor drive for your particular work. motors used as sinkers. 


7A-62 


GENERAL ELECTRI 


GENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y., SALES OFFICES IN ALL LARGB CITIES 
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Promoting an increased use of COPPER 


If you are not fully acquainted 
with these activities let us keep 
you in touch by placing your name 
on our mailing list to receive the 
Association’s literature and_ this 
regularly issued Bulletin. 


Sales of Copper and Copper prod- 
ucts and a wider use of these prod- 
ucts are being promoted by the 
educational and research work of 
the Copper and Brass RESEARCH 
ASSOCIATION, 


York. 


25 Broadway, New 


LIST of MEMBERS 
of the 


COPPER && BRASS 


RESEARCH ASSOCIATION 


COPPER MINING, SMELTING 


and REFINING COMPANIES 


THE AMERICAN METAL COMPANY, LTD. 
61 Broadway, New York 
AMERICAN SMELTING & REFINING CO. 
120 Broadway, New York 
ANACONDA COPPER MINING COMPANY 
25 Broadway, New York 
ARIZONA COMMERCIAL MINING COMPANY 
50 Congress Street, Boston, Mass 
BRADEN COPPER COMPANY 
120 Broadway, New York 
CALUMET & ARIZONA MINING COMPANY 
Calumet, Michigan 
CALUMET & HECLA CONSOLIDATED COPPER CO. 
12 Ashburton Place, Boston, Mass 
CHILE EXPLORATION COMPANY 
25 Broadway, New York 
COPPER RANGE COMPANY 
52 Broadway, New York 
GREENE CANANEA COPPER COMPANY 
5 Broadway, New York 
INSPIRATION CONSOLIDATED COPPER Co. 
25 Broadway, New York 
ISLE ROYALE COPPER COMPANY 
12 Ashburton Place, Boston, Mass 
COPPER CORPOR ATION 
20 Broadway, New York 
M AGM, COPPER COMPANY 
14 Wall Street, New York 
COPPER COMPANY 
61 Broadway, New York 
MOTHER LODE COALITION MINES CO. 
120 Broadway, New Yor 
NEVADA CONSOLIDATED COPPER CO. 
5 Broad Street, New York 
NEW C ORNELIA COPPER COMPANY 
Calumet, Michigan 
NICHOLS COPPER COMPANY 
25 Broad Street, New York 
OLD DOMINION COMPANY 
50 Congress Street, Boston, Mass 
PHELPS DODGE CORPORATION 
99 John Street, New York 
RAY CONSOLIDATED COPPER CoO. 
25 Broad Street, New York 
SHATTUCK DENN MINING CORPORATION 
120 Broadway, New York 
UNITED VERDE COPPER COMPANY 
111 Broadway, New York 
UNITED VERDE EXTENSION MINING CO. 
233 Broadway, New York 
UT AH COPPER COMPANY 
5 Broad Street, New York 
WHITE PINE COPPER COMPANY 
12 Ashburton Place, Boston, Mass 


COPPER AND BRASS 
FABRICATING and 
DISTRIBUTING COMPANIES 


THE AMERICAN BRASS COMPANY 
Waterbury, Conn. 

BALTIMORE TUBE COMPANY, INC. 
Baltimore, Md 

BRIDGEPORT BRASS COMPANY 
Bridgeport, Conn. 

CHASE COMPANIES, INC. 
Waterbury, Conn. 

T. E. CONKLIN BRASS & COPPER CO., INC. 
534 Lafayette Street, New York 

DALLAS BRASS & COPPER COMPANY 
820 Orleans Street, Chicago, Ill 

HUNGERFORD BRASS & COPPER CO. 
fe Lafayette Street, New Yor 
HUSSEY & COMPANY 

MICHIGAN COPPER & BRASS COMPANY 
Detroit, Michigan 

MUELLER COMPANY 
Decatur, [Illinois 

THE NATIONAL BRASS & COPPER CO. 
Lisbon, Ohio 

NEW ENGLAND BRASS COMPANY 
Taunton, Mass. 

NEW HAVEN COPPER COMPANY 
Seymour, Conn 

THE NEW JERSEY WIRE CLOTH Co. 
Trenton, N. J. 

THE J. M. & L. A. OSBORN COMPANY 
1541 E. 38th Street, Cleveland, Ohio 

ROME & COPPER COMPANY 
Rome, N. ¥ 

SCOVILL MANUF ACTURING COMPANY 
Waterbury, Conn 

TAUNTON-NEW BEDFORD COPPER CO. 
Taunton, Mass. 

WHEELER C =" R & ENGINEERING COMPANY 
Carteret, } 


/ 
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| 
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COKING COAL bins GREATER PROFITS 
Your Slack by Washing May Produce a Coking Coal 


A RHEOLAVEUR FREE DISCHARGE PLANT washes FINE SLACK 
(minus 1-4 inch) SUCCESSFULLY and ECONOMICALLY 


PICAL ARRANGEMENT. 


Much of the slack marketed today as steam coal can, by washing, be so reduced in ash and 
sulphur that it can be marketed as coking coal and thus return a higher revenue. 
When slack coal requires crushing through about '%4-inch to free the coal from ash and 


sulphur bearing refuse, it can be washed very successfully in the Rheolaveur Free Dis- 
charge Plant shown above with the following advantages: 


I—Low First Cost of Plant IV—Maximum Reduction in Ash and Sulphur 
II—Minimum Amount of Labor V—High Recovery of Coal 


III—Low Power and Maintenance Costs VI—Simplicity in Arrangement 
VII—Complete Control of Quality of Washed Coal 


Write our Wilkes-Barre Office about your Slack Coal. A test on your coal in our 
Laboratory will show whether it can be washed to coking coal grade 


AMERICAN RHEOLAVEUR CORPORATION 


120 Broadway 


911 Coal Exchange Building 
New York City, N. Y. 


Wilkes-Barre, Penna. 


| 

 PHEOLAVEUR. 

= | 

FREE DISCHARCE WASHING PLANT FORCOAL-On%%. 


20 


THE MINING CONGRESS JOURNAL 


: 
Steam, Gasoline, 


Rotary Kilns, Dryers, Coolers and 


Roasters 


Fairchild 
Ball Mill 

Mine Ventilating Fans eek 
Cages and Skips 
Sheave Wheels | 
Coal Crushers: | 
Gray Iron Castings | 
Open Hearth Steel Castings 


Gears, Moulded and Cut Teeth 


VYULGAIN 


STEAM 
GASOLINE 
ELECTRIC 


Bumps inyour track? 


No matter! 


What if your track IS bumpy? This Trolley Loco- 
motive is built for just this sort of thing. It has the 
same shock-absorbing adjustability to inequalities 
of roadbed that the Vulcan Steam Locomotive has. 
The 3-point suspension of the entire chassis 


an ex- 
clusive Vulcan feature—makes possible this adjusta- 
bility. This feature eliminates torsional strain, 
guards against derailment and reduces wear and tear. 


You can depend upon this Vulcan Trolley Locomo- 
tive for the same many-year service that the industry 
has always had from Vulcan Steam Locomotives, 
many of which have been on the job for thirty and 
forty years. A half century’s experience in locomo- 
tive building has gone toward the perfection of this 
latest model machine. Built in sizes up to 15 tons. 


You should have the facts complete about the new 
line of Vulcan Electric Locomotives—both Trolley 
and Storage Battery Types. The latest Electric 
Locomotive Bulletin will reach you by return mail. 


VULCAN IRON WORKS 
1733 Main Street, WILKES-BARRE, PA. 


New York, 50 Church St. Chicago, McCormick Bldg. 


Established 1849 


September, 


1926 


IRON WORKS 
Wilkes-Barre PaUSA 


LOCOMOTIVES 


= 
|) 
“Steam Locomotive 
| Here is the answer to the demand | 
|. of the industry for-a Trolley LBco- 
motive with the same shock-resist-, 
ant, long-service features ‘as | 
| OToint Duspension 
|. This 3-Point Suspension of the en- 
| |, tite’chassis is an exclusive feature 
of the Vulcan Trolley Locomotive. 
One pair of springs supports the | 
|| frame through one set of hangers. 
: | _ One end of another pair of ‘springs 
is held by other hangers. The op- 
' posite ends of the springs engage 
| | “an equalizing bar extending across 
| the machine and supported in the | 
j | center. By mearis of this arrange- | 
ment ‘shocks absorbed, the 
| weight is evenly distributed and the 
locomotive runs smoothly over any 
Other Features 
Cast Steel Bar Frame 1 
Each side frame is cast in one 
| piece and of steel bar design, thus 
1 combining maximum 
| well as accessibility. The open 
pond simplify iuspection. 
Brake Rigging 
| Phe ‘powerful, easily operated 
| brakes, like the other two features, 
| | “have been adopted in alarge degree 
| from Vulcan Steam Locomotive 
| Vulcan Products | 
| Hoists. 1 
: 
ff 
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You'll move more cars with less 
power if the wheels are lubri- 
cated with Keystone Grease 


ECREASE friction on the car wheels, and a mine loco- 
motive will pull a longer string of cars. 


Decrease friction— and you will add years to the life of 
both cars and locomotives. 


Keystone Grease will release your mine cars from the 
power-sapping drag of friction. 


Keystone Lubricating Company 


Established 1884 2ist and Clearfield Streets 


PHILADELPHIA, PA. 


GREASE 


i 
/ 
, 
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“Insures 
greater tonnage 
in marketable sizes 


HERE’S a grade of Coalite- 

the Atlas permissible explosive 
—to meet every blasting problem 
encountered in mining coal. The 
use of the right grade means greater 
tonnage in marketable sizes at a 
lower cost. You can improve your 
blasting results by using the grade 
of Coalite that is fitted to your 
Let the Atlas 
Service Man help you determine 
it. Write nearest branch. 


COALITE 


The permissible explosive 
packed in white paper cartridges 


particular work. 


ATLAS POWDER COMPANY 
WILMINGTON, DELAWARE 


Branch Offices: 
Allentown, Pa.; Bir- 
mingham, Ala.; Boston, 
Mass.; Charleston, 
W. Va.; Chicago, Ill.; 
Des Moines, lowa; 
Houghton, Mich.; Jop- 
lin, Mo.; Kansas City, 
Knoxville, Tenn.: 


Branch Offices: 
McAlester, Okla.; New 
Orleans, La.; New York 
City, N. Y.; Norristown, 
Pa.; Philadelphia, Pa.; 
Pittsburg, Kans.: Pitts- 
burgh, Pa.; Pottsville, 
Pa.; St. Louis, Mo.; 
Wilkes-Barre, Pa. 
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an indus can Des 


Mr. Samuel Insull 


President Commonwealth Edison Co. 


says: 


“OUR ‘scrap pile policy’. . . is a matter of 
discarding the old and adopting the new, in 
machinery or in methods, the moment we are 
assured of a gain in efficiency or economy. 
The most valuable asset of the lighting and 
power industry is the junk pile.” 


A sage policy, this; and one that applies to 
the mining industry as well. For operators 
all over the country are cutting costs, increas- 
ing output and lowering labor turnover by 
having us replace antiquated, inefficient fans 
with the latest type of Robinson Air Moving 
Equipment. 


250,000 ft. at 21-2 in. water gauge 


The above illustration shows the modern 
electric driven 7-ft. Robinson Turbine 
Reversible Fan which replaced an 
obsolete disc fan at the Gillian 
Coal and Coke Company, 
Crumpler, W. Va. 


MAY WE SHOW YOU HOW TO LOWER YOUR 
AIR COSTS? 


ROBINSON 


Bidg. Ventilati NG Pittsburgh 


Robinson Fan Saves $7,000 a Year 
This 5-ft. Double Inlet Turbine Reversible 
Fan replaced a 14-ft. steam driven fan at the 
Virginia-Pittsburgh Coal & Coke Co., Fair- 
mont, W. Va., and actually saved about $25 
a day. This is only one case—let us tell you 
of others. 


LOOK TO YOUR AIR COSTS IN FIGURING PROFITS 


22 
NS 
 ALLAS 
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UT of the years 


| improvements in 


have come the 
track work that 
have reacted upon many phases of mine haulage. Larger 
cars with smaller wheels have been made possible; 
greater speed of trips; costly derailments made unneces- 
sary; car equipment and maintenance and many other 
transportation costs reduced. 


And out of the years has come the proof of the stamina 
| of CENTRAL equipment through the service that is 
| steadily rolling up mileage and as steadily cutting costs. 
| CENTRAL engineers are prepared to give you the full 
benefits of this experience. 


Send for Catalogue No. 3 and try us 
on your next order. Prompt shipment 


THE CENTRAL FROG & SWITCH CO. 


CINCINNATI, OHIO 


CENTRAL 


MINE TRACK EQUIPMENT 


LEZ Ut O e | 
1996 
eC ars 
t 
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NoLAN Automatic Cagers 
and Cushioned Horn Stops 


© 
4° 
4% 
° 
° 
° 
° 


Feeding Cars to cage—Stopping and locking them on the cage 


Our engineers will be pleased to submit plans for handling your trips in a 


systematic and economical manner. 


THE MINING SAFETY DEVICE COMPANY, Bowerston, Ohio 


Good Air 


»>Improved 
Working Conditions 


VANO and VENTAIR Coppus Engineering Corp. 


Compressed Air 
Blowers and Exhausters 343 Park Ave., Worcester, Mass. 


Electric Motor Driven 


24 
| 
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American Continuous Filter 
made in 18 sizes; dewaters 
from % ton to 2 tons of 
mill products per sq. ft. 
filter surface per 24 hours. 
Largest size has 1,000 sq. ft. 


filter area. 


THE MINING CONGRESS JOURNAL 


Between September 15, 1925, and July 1, 1926 


79 AMERICAN FILTERS 


TOTALING 15,862 sq. ft. FILTERING AREA 


were bought by mining and metallurgical companies 


American 
Continuous Filters 


Sweetland and 
Kelly Filters 


United 
Filter Press 


Sweetland 
Thickeners 


ART of these were repeat orders, 

indicating very satisfactory serv- 
ice. The remainder went to new cus- 
tomers, indicating a growing appre- 
ciation of American economies and 
efficiencies. 


Those who already had Americans 
liked the— 


. efficient cake formation, 
clean discharge of cakes, 
extremely low moisture content, 
long life of cloths, 
ease and speed of cloth changes, 
elimination of mechanical agitators. 


Those who bought for the first time 
appreciated the— 


much lower freight charges (30 to 
40%), 
smaller floor space required, or 
larger capacities for same space 
(2 to 4 times), 
elimination of standby units, 
possible elimination of other de- 
watering steps, 
less manual labor. 
American Continuous Filters will take 
care of the filtering end of your flow- 
sheet at the lowest possible cost. 
Our engineers will be glad to co- 
operate with you in laying out your 
filtration plans. 


UNITED FILTERS 


CORPORATION 


Main Office and Laboratory: Hazleton, Pennsylvania 
New York Los Angeles 
Export Office—25 Broadway, New York 


Chicago Salt Lake City 


Code Address—Unifilter, New York 


25 
NITED 
FILTERS | 
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ELLIS BALL-CHILI 


MILLS 


This GIANT BALL BEARING, crushing ore and other material 


without choking to any desired fineness in one operation, is the 


No Shafts 

No Gears 

No Boxings 

No Grease 

NO FRICTION 
Few Parts 
Simplicity 
PERFECTION 
Cheapest to Buy 


Cheapest to Oper- 
ate 


Giant Ellis Mill—Cost same as 5 stamps and takes 


greatest advance in crushing mills. 


TE GIANT ELLIS mice 


100-ton Capacity 


5-ton Capacity 


Independence Mill—26”" high; 


Will grind from 
FOUR TO TEN 
TONS of ORE 
with the same 
power that it takes 
other mills to 
grind ONE TON of 
Ore. 


No big buildings. 
NO COST for the 
CRUSHING LOAD 
of ROCK in top 
drum. 


feeder, 10”; space 


Office 147 Prospect Ave., 


the power of 10 stamps, but does the work of 100 
stamps; weight, 16,500 lbs.; 45” high; feeder, 16”; 
space, 10’ 6”; drive centers 22’; 400 to 500 tons per 
day; 25 H. P. $5,000.00 


Little Giant Ellis Mill—Will do the work of 35 
stamps using about 90 H. P. It uses 8 to 10 H. P., 
weighs 9,400 lbs., 9 balls 16” diam., 340 lbs. each. 
Heaviest piece 1,560 lbs. Flint cast top and bottom 
liners and balls. Drum for crushing load 5’ 7” 
diam.; 24” high. Floor space 9’; 6 steel screen sec- 
tions. Water from 2” p.pe center of bottom. Price, 
$2,500.00. In all Ellis Mills deflectors inside screen 
return under the balls all material too coarse to pass 
through. To get into mill loosen two thumb bolts 
at any joint of screen sections. Any mesh screen 
may be used or sluicing can be done by rising dis- 
charge and overflow. 


26”; center of mill to center of drive pulley, 8’; % 
H. P., 120-150 revolutions per minute; weight, 500 
Ibs. Capacity, 5-7 tons to 40 mesh. Price, $225.00. 


B-1 Mill—32”" high; feeder, 12”; floor space, 3’; cen- 
ter of mill to center of drive pulley, 10’; 2 H. P., 
100 R.P.M.; weight, 1,700 lbs. Capacity, 15-25 tons, 
ordinary ore, 40 mesh. Price, $475.00. 


C-1 Mill—38” high; feeder, 14”; floor space, 6’; cen- 
ter of mill to center of drive pulley, 12’; 5 H. P., 
65-90 R.P.M.; weight, about 3,300 lbs. Capacity, 
142-2 tons per hour to 40 mesh, average ores. 
Price, $950.00. 


Ellis feeders are automatic and mills don’t over- 
feed or underfeed after regulating feeder. 


The balls having a horizontal and vertical rotating 
motion at same time, material does not bake in ball 
race grinding wet or dry. Power is applied by be.t 
around the drum. 


Delivery, any size, about 15 days F. O. B. San Fran- 
cisco after receipt of price. 


ELLIS MILL COMPANY 


(INCORPORATED) 


Shop 554 Bryant St., 


San Francisco, California, and No. 1 W. 34th Street, New York, N. Y. 


Sole authorized manufacturers of Ellis Ball-Chili Mill Machinery in U. S. Protected 
by several patents in the U.S., and also in Canada, Mexico, etc. 


SHOW ROOM 126 Stillman St. 
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PROGRESSION 


—the union of..... 
energy, Service, vision 


HE chemist’s insatiable zeal 

encouraged by the far-seeing 
vision of the du Pont Company 
has made the famous du Pont 
oval the insignia of more efficient, 
more economical and safer explo- 
sives. Requirements are antici- 
pated and thenecessary explosives 
provided always ahead of the 
actual demand. Wherever du Pont 
explosivesareused, there you will 
find du Pont field men observing, 
counselling, and frequently super- 
vising the blasting work. 


The du Pont ‘‘oval’’ signifies 
efficiency, economy and satisfac- 
tion whenever there is need for 
explosives. 


E. I. DU PONT DE NEMOURS & CO., Inc. 


Explosives Department 
WILMINGTON, DELAWARE 


125 YEARS OF LEADERSHIP IN THE SERVICE OF INDUSTRY 
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EICKHOFF MT5 


The Most Compact 


Electric Jigging 


The MTS5 is the smallest of 
3 new Eickhoff drives, and is the 
most compact Electric Jigging 
Conveyor Drive ever built. It is 
about 12% inches in height, 
weighs only 770 pounds, and is 
intended for short lengths of 
conveyor in extremely thin 
seams. The new MKR is 
specified for intermediate 
lengths, and the MS for aver- 
age duty. 


Unlike the Eickhoff MRA 
drive, which is supplied for 
extra heavy work, all three are 
fully enclosed in dust-tight 
cases and are splash oiled. Their 
design is exceedingly simple— 
their strength due to the use of 
the finest materials procurable. 


Sole American Agents: 


CONVEYOR SALES CO., Inc. 
299 Broadway, NEW YORK, N. Y. 


Representatives wanted for the various Canadian mining fields; for the Anthracite District 
in Pennsylvania, and for the Western states 


Conveyor Drive 


They impart that correct and 
most efficient jigging conveyor 
motion which is the prime req- 
uisite of successful conveyors. 
They make notable additions to 
the family of Eickhoff Air and 
Electric Drives, and make the 
Eickhoff Conveyor even more 
desirable than it has been here- 
tofore. 


Over 18,000 Ejickhoff drives 
in combination with over 600 
miles of troughing are now in 
use for handling Coal, Metals, 
Potash, Sand, Stone, and other 
similar materials throughout 
the world. 


Send for particulars. 
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THE DENVER CONVENTION 


HE meeting of the Western Division of the Amer- 
ican Mining Congress at Denver, during the week 
of September 20, will command widespread 
attention owing to diversity of organized effort that is 
to be represented there. Western chapters of the 
American Institute of Mining and Metallurgical Engi- 
neers, the American Association of Petroleum Geologists, 
and the American Silver Producers Association, will 
meet at the same time to discuss jointly problems that 
are of common interest. So that while the sessions of 
the American Mining Congress are busy with legislative 
and economic policies that pertain to the western metal- 
mining industries generally, the Institute group will 
consider practical and technical operating matters, the 
Petroleum Geologists will deal with problems affecting 
oil development in the West, and the Silver Producers 
will take up the question of promotion and stabilization 
of silver prices and markets. 

The assembling of these groups at the same time, and 
their joint consideration of problems affecting the min- 
ing industry in the West, is peculiarly significant in 
that it indicates the existence of a spirit of cooperation 
and a unanimity of opinion which are vitally necessary 
for the adequate protection of their interests, the ad- 
vancement of their enterprises, and the improvement 
of economic conditions in their section of the country. 

Their deliberations, conclusions and recommendations 
are certain to exert a tremendous influence upon future 
developments in the western mining fields, as well as 
upon national policies which must be evolved and inau- 
gurated upon sound bases if western mining is to keep 
pace with the progress in other sections of the country 
and in other lines of business. 

The fact that their activities are far removed from 
the seat of the National Government will not cause them 
to be ignored or slighted in matters affecting their inter- 
ests, if their strength is united and their needs are 
made known through an articulate organization. Con- 
gress and the executive departments at Washington will 
fail to properly interpret conditions and to formulate 
policies to adequately meet those conditions, only when 
the western mining industry fails to present a united 
front on the issues that require action in Washington. 
Experience has shown that where all the branches of a 
great industry stand behind a movement looking to the 
solution of a vital problem that problem receives the 
attention it merits. 

There has been too much of a governmental tendency 
in recent years to give the West but passing considera- 
tion in matters of national concern. Wherever the West 
has received specific attention its representatives have 
been united in their demands. Mineral producers in 
Idaho, Arizona, New Mexico, Montana, Utah, Colorado 
and California have had the support of mineral pro- 
ducers in Minnesota, Pennsylvania, Michigan, West Vir- 


ginia, Illinois, Indiana, Arkansas, Tennessee, Kentucky, 
Alabama and Missouri, and vice versa. The results are 
seen in the Fordney-MeCumber tariff law, in the mining 
provisions of the income tax law, and in the defeat of 
numerous proposals that would, if enacted, have tended 
to handicap the mining industry under a network of 
regulation and administrative interference. 

The American Mining Congress always has welcomed 
joint meetings such as the Denver meeting. Cooperation 
among the various agencies and organizations represent- 
ing the mining industry has proved beneficial in many 
ways; and will bring desired results, in respect to both 
existing and new issues, if it is intensified and con- 
tinued. We have only to point to definite results of the 
past to demonstrate the wisdom and efficacy of the com- 
ing Denver meeting. 


PUBLIC LAND LEGISLATION 

TRONG sentiment has been erystallized in favor of 

an early revision of the public land laws; but no 

definite policy appears to be behind this sentiment. 
On the contrary, there exists a wide divergence of opin- 
ion between the groups affected—the mining industry, 
the stock-growers, agricultural interests, and the In- 
terior Department. 

The western mining industry wants a revision pro- 
gram that will open the doors wider to mineral pros- 
pecting and development. The laws relating to the 
publie domain, and policies of government which have 
been enforced in the administration of these laws, have 
interfered seriously with mineral development in the 
western States. The enlarged homestead acts, the vari- 
ous leasing acts, and the land-grant acts have failed to 
protect adequately the interests of the mining industry. 

Stock-growers have been subjected to a leasing system 
that has caused much enmity and hatred among rival 
groups, particularly between the cattle and sheep in- 
terests. And surface control through Government 
leases has tended, in many districts, to discourage pros- 
pecting for minerals. Possibly the country has incurred 
no great economic loss by reason of the leasing system. 
On the other hand, prospecting without interference 
might reveal just one mineral deposit of greater com- 
mereial and economic value than the combined surface 
value of all the lands leased for grazing purposes in an 
entire district. The prospector would not interfere 
with the use of the public domain for grazing purposes, 
and grazing lessees should not be permitted to inter- 
fere with the prospector. 

The agricultural interests affected are the dry land 
farmers and homesteaders. Although the Federal Gov- 
ernment reserves the mineral rights in publie lands 
classified as non-irrigable and subject to homestead 
entry in 320-aere tracts, or as chiefly valuable for graz- 
ing purposes and subject to entry in 640-acre tracts, the 
restrictions imposed upon prospectors who would seek 
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minerals on such lands, when homesteaded, are practi- 
eally prohibitive. Bonds are required. The individual 
prospector, generally without financial backing, seldom 
has sufficient funds for his grubstake. Then the home- 
steader may oppose his entry upon the land even if he 
ean furnish the bond, and he is confronted with possible 
litigation and expense in order to have the General Land 
Office or the courts determine his rights. What pros- 
pector will take such a chance in addition to the long 
chance he has to take of not finding commercial mineral 
even if allowed to prospect? 

If the Interior Department, in its ‘‘comprehensive 
survey,’’ takes into account all of these conditions in 
formulating its future policies and recommendations, 
and places the economic importance of the western min- 
ing industry first, constructive legislation may follow, 
and existing confusion and conflict of interests may be 
eliminated. But the failure of the Department to give 
eareful consideration to the problems of mineral pros- 
pecting in all classified lands where mineral rights have 
been reserved, and failure to properly provide for the 
protection of mineral claimants and to permit free and 
unrestricted prospecting, would only serve to intensify 
the difficulties now existing and to further hamper 
mineral development. 

In the western States the mining industry constitutes 
a major source of taxation revenue, furnishes most of 
the freight traffic for the railroads, provides the prin- 
cipal local markets for agricultural products, and is of 
paramount economic importance to these States as well 
as the Nation. The interests of the industry therefore 
must be placed foremost, and its representatives must 
subject every proposal for revision of the public land 
laws to critical scrutiny before permifting any recom- 
mendation or bill to reach the floor of either branch of 
Congress unopposed. 

It would be well for the mining industry to prepare 
and sponsor proposals of its own making, rather than 
to wait for the Interior Department or the Committees 
of Congress to act. It would be far better to have pro- 
posed legislation on the right basis at its inception 
rather than to risk the chance of having to correct it 
after its introduction in Congress. In any event, the 
western mining industry expects, and will demand, full 
recognition and protection of its rights in any legisla- 
tion that may be proposed. 


PUBLIC CONFIDENCE HELPS MINING 


HE resumption of mining activities throughout 
the West is indicative of returning healthy con- 
ditions and general prosperity. When depression 
strikes at the heart of business the producer of raw ma- 
terial usually is the first to feel the pinch of financial 
difficulties and shortage of capital, and usually he is 
the last to be helped back on the road toward recovery. 
Thus, we have seen commercial lines of business become 
stable, followed by recovery of the manufacturing in- 
dustries. Now the basic industries of mining and agri- 
culture are showing signs of rehabilitation. 

There has been an acute shortage of capital for the 
revival of the western metal mines; but the situation is 
rapidly improving as public confidence improves. The 
settlement of back-tax liability in the copper and silver 
industries has had a salutary effect, and has released 
large reserves of capital for development and expansion 
in those industries. And the release of these funds, that 
have been practically impounded for several years, has 
helped tremendously in stimulating public confidence in 
the western mining situation. 
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Every mining man wants to see capital flow into 
mining investments. The mining industry is one of the 
nation’s greatest assets. The western States particu- 
larly are dependent upon their metal-mining industries. 
Therefore, these industries should have full encourage- 
ment by both State and National Governments. It is 
incumbent upon the Government not to impose exorbi- 
tant tax burdens upon the mines or unduly restrictive 
regulations in the form of ‘‘blue-sky’’ laws upon the 
promotion and development of mining enterprises. On 
the other hand, it is incumbent upon the mine developers 
and operators not to resort to extravagant claims for the 
purpose of inducing investors to place their capital in 
mining ventures. 

There recently has come to our attention an assertion 
that profit to investors from mines is more than six 
times the percentage of any other industry. Some figures 
were given to support this assertion. These were sent 
to the Federal Reserve Bank at New York for comment, 
and the following reply was received: ‘*We doubt very 
much whether actual average profits could differ in any 
such way as these percentages indicate.’’ And a well 
known financial journal, whose alleged findings were 
quoted in the article, wrote that ‘‘it never made any 
such compilation nor any investigation warranting such 
a compilation.’’ We refer to this in order to illustrate 
how misleading and exaggerated statements in regard 
to the mining industry do no good, and may seriously 
harm the industry by creating suspicion and distrust, 
not only of legitimate promotion projects, but of promis- 
ing enterprises already developed. 

Properly promoted mining yentures do not have to 
resort to extravagant claims in order to secure capital. 
The public knows that there is a speculative element in 
mining just as in any other line of business, even farm- 
ing. It has been only a short time since the bubble of 
a great agricultural venture in Indiana burst, an exten- 
sive banking system in Georgia went on the rocks of 
bankruptcy, and a great chain store enterprise had to 
submit to a receivership ; but these isolated failures, not- 
withstanding their magnitude, have not shaken the con- 
fidence of conservative bankers, business men, and in- 
vestors. Neither does an occasional mining failure cast 
its reflection upon the whole mining industry. 

In every line of business activity there will spring 
up here and there an unprincipled promoter who ex- 
pects to get ‘‘boob money.’’ The men who stand behind 
the program and policies of the mining industry are 
men of high caliber. They are vitally interested in pro- 
tecting the public. against such promoters of mining 
ventures, just as the bankers and business men of the 
nation are anxious to thwart get-rich-quick schemes in 
the banking and commercial fields. Therefore, knowl- 
edge concerning the men who are backing any mining 
venture, is a far safer guarantee against a fraudulent 
scheme than could possibly be afforded by ‘‘blue-sky’’ 
laws, however sanely and honestly administered. 

Mining is a very practical business. There is no more 
of a gamble in a mining enterprise, when it is honestly 
managed and intelligently financed, than there is in any 
other business. It is frequently highly profitable. The 
men engaged in the mining industry in general are 
worthy of the highest public confidence. Their vision, 
energy and initiative have made the industry successful. 
The United States Bureau of Mines statistics show that 
the industry is making tremendous strides in develop- 
ment and expansion, despite the handicaps of high costs 
and depression during recent years. This is convincing 


evidence, not only of healthy improvement in the indus- 
try, but of well merited public confidence. 
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THE NATURAL RESOURCE QUESTION 


N EMINENT financier of Germany made public 

a statement recently, in which he said that the 

keynote of Europe’s rehabilitation—and of its 
ability to pay off its war debts—is cheap foodstufts and 
cheap raw materials. 

In the United States the big question today is to find 
a market for the foodstuffs, which we produce cheaply, 
and to find a market for the natural resource materials, 
which we also produce cheaply. 

It thus seems to be a question of getting to Europe 
the things which it needs and which we have to offer. 
Here is a perfect case of a matched demand and source 
of supply. At the source the market price is satis- 
factorily low. At the market end, the price must be 
equally low. What stands in the way of closing the deal 
is the cost of transportation. 

In our own country some variations of the same situa- 
tion are beginning to appear. Gradually our produc- 
ing centers in many things are shifting, as producers 
move their factories nearer to the source of their raw 
materials. This is involving nothing less than the tear- 
ing up of communities by the roots and moving them 
bodily into new surroundings. It would be possible to 
illustrate this by specific incidents, but they are so well 
known that they need no repetition here. What prom- 
ises to go on in Europe is exactly what is taking place 
here. That is, Europe must continue to live in Europe 
and have its raw material moved to it, or Europe must 
move where it can get the raw material. The disturbing 
factor in both situations is the cost of transportation. 

This is no new question in American industry. It is 
no new question in the affairs of the world. The same 
migration in pursuit of a changing source of raw mate- 
rials has been in progress for centuries. And the same 
search for low-cost transportation has been in progress 
through the same stretches of time. At intervals this 
subject comes up for discussion. Specifically, it was 
raised in the early winter of 1921, when our own Inter- 
state Commerce Commission was considering the general 
level of freight rates. 

At that time the American Mining Congress took the 
position that a natural differential exists between the 


transportation charges on basic raw materials and fin- 


ished products. It insisted that the same natural differ- 
ential should be recognized by the commission and 
should be embodied in our tariffs. At the same time the 
same position was taken by Secretary Hoover, who ap- 
peared before the commission and gave reasoned testi- 
mony in favor of his proposal. Subsequent to that time, 
the American Mining Congress has insisted upon the 
essential soundness of its view. Mr. Hoover has, at 
various times, reiterated his own beliefs. The whole 
situation has now become acute. Before the next great 
migratory movement starts, in pursuit of cheap raw 
materials, the world might well devote some time and 
attention to the cheap movement of these basic raw 
materials. It certainly would seem cheaper to move raw 
materials at a differential rate than it would be to shift 
the center of gravity of a whole civilization by starting 
established communities off like a caravan in search of 
an ever-changing source of supply of cheap raw 
material. 

To a large extent, the subject is again before the 
Interstate Commerce Commission, which is, at the mo- 
ment, struggling with both the questions of coal rates 
and of rates on foodstuffs. It would be a distinct con- 
tribution to the future safety of the Nation if the com- 
mission could make a beginning—no matter how feeble— 
toward the establishment of differentials between raw 
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materials and finished products. It might be sufficient 
at the beginning merely to recognize the principle that 
a differential should exist. The ensuing years could be 
spent profitably in the effort to work out those 
differentials. 


WHAT IS THE REMEDY? 


LTHOUGH the entire subject of Federal taxation 
A seems to be open for consideration by ‘the Con- 

gressional Joint Commission on Taxation, it is 
not believed that any effort will be made by that body 
to modify the basis of the present law in so far as it 
operates to raise revenue from annual incomes. It is 
not probable that the Commission will consider seri- 
ously any proposal. to deviate from the general prin- 
ciples of existing law for the determination of taxable 
income. The Commission’s object primarily will be to 
work out fairer methods for determination of taxable 
income, and to recommend changes in the system that 
will secure a simpler and more equitable administration 
of the law. 

As to the determination of income, Congress has built 
up, year by year, a more involved structure by writing 
into each sueceeding revenue act more and more of the 
Treasury regulations and decisions. The reorganization 
sections, which the American Mining Congress has so 
vigorously opposed, are the outstanding example of this 
unfortunate policy. 

A satisfactory income tax administration will not be 
possible until the provisions of law relating to the deter- 
mination of income are clarified, simplified and made 
comprehensible to the ordinary taxpayer, who is re- 
quired by law to swear to the accuracy of his return. To 
continue on the statute books involved statements of the 
law such as now exist, with such a conglomerate mass of 
Treasury regulations behind them that the ordinary 
taxpayer can not hope to understand the legal definition 
of net income, is morally wrong and inevitably leads to 
hopeless conflict between the department and the tax- 
payers. 

The present standard for determination of taxable 
income is beyond the capacity of ordinary revenue 
agents and examiners to understand. Consequently 
there is little hope that the department will ever be able 
to build up a corps of agents and examiners who are 
qualified properly to settle disputed items. The most 
that ean be hoped for under the present system is that 
on the basis of averages sufficient taxation revenue will 
be collected to sustain the Government. Under this 
system many taxpayers will fail to pay the full taxes 
intended by the law and others will pay more than they 
should due to ignorance of their rights or because the 
amounts involved are not sufficient to pay the costs of 
a contest. Such a system could be excused at its incep- 
tion, but it cannot be considered as a proper basis for a 
suecessful, permanent taxing system. 

In seeking to improve and simplify the revenue law 
and its administration the Commission will be unable to 
take any single step that will eliminate all difficulties; 
but the two important factors which should be consid- 
ered are, first, the definition in the law of income which 
is to be taxed, and, second, the administrative system 
by which the amount taxable and the amount of tax 
are to be determined and settled. These are the major 
points to which attention must be directed if the 
Commission is to work out a permanent, satisfactory 
system of determining income-tax liability and collect- 
ing these taxes. 
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TRANSPORTING POWER 

EEN from a philosophical point of view, the essen- 

tial value of coal, as a source of power, has been 

that it has freed the user of power from the need 
to live where the power could be produced. This is 
reminiscent, of course, of days long since forgotten. 
That is, the early source of power was the water wheel. 
That could be operated only on the banks of running 
streams. This fact tied industry to the banks of run- 
ning streams and limited it to the power residing in 
that stream. When coal came along, it was a trans- 
portable solid which contained *‘canned power.’’ That 
solid could be moved anywhere, and the power which 
it contained could be liberated at will. To that extent, 
coal struck off the shackles which bound industry to the 
banks of running streams. 

As we progressed, the cost of transporting the coal 
itself became so high that many could not afford to 
use it. This started a movement to transport the power 
which is latent in coal in the form of power. One 
method was to convert the coal into electrical energy 
and transmit that by wire. The other method was to 
translate the coal into gas and pump it through 
underground conduits. Many have been so bold as to 
say that these latter forms will alone be utilized in 
future. 

For that statement they have a groundwork of rea- 
sonable assumption, to say the least. It is pointed out 
frequently that it now costs more to transport a ton of 
coal by rail to market than, on the average, it costs to 
produce that coal at the mine, and into the cost of pro- 
duction is computed the operator’s overhead and his 
profit, if any. It frequently is pointed-out that it costs 
more to transport a ton of coal across a city like Wash- 
ington, by wagon or truck, than to earry it by rail a 
distanee of 400 miles. For this amazing situation the 
growing value of city real estate and the growing con- 
geStion of city streets is directly responsible. 

From these facts it is argued that it will prove 
cheaper in future to transmit the power itself—in the 
form of gas or electricity—through underground con- 
duits than it will be to move it by rail or by wagon. Up 
to now, these new forms of transportation have not 
proved the contentions made in their behalf. Tremen- 
dous quantities of electrical energy are being trans- 
mitted by wire. But electricity can not be made at the 
mine mouth, for the reason that the water supply is 
inadequate. So the coal must be moved by rail at least 
to the source of water. Then the line loss when trans- 
porting electricity is considerable, thus increasing the 
cost to approximately the level of rail transportation. 

Attention recently has been directed toward the 
translation of coal into gas and the movement of the gas 
through underground conduits. In favor of sueh an 
enterprise is the possibility of extracting other prod- 
uets from the coal which have a value for other pur- 
poses far in excess of their value as fuel. But this proj- 
ect is not without its drawbacks. If an attempt were 
made to move through pipes enough gas to supply the 
fuel needs of any modern city, the pipes would have 
to be of such tremendous size that we would find it 
impossible to make room for them. 

In recent years attention has been given to the pos- 
sibility of converting the coal first into a gas and then 
into a liquid. A German chemist, for example, has 
found it possible to use a catalytic action and translate 
carbon monoxide into wood alcohol. This is a fuel but 
it has such a low heat value that its use is prohibitive. 
The German experiment has inspired American chem- 
ists, who now claim to have found a eatalytie action 
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which will convert water gas into methane, which can 
be precipitated in the form of a liquid approaching 
benzol in heat value. All of these processes are still in 
the laboratory and have not appeared in the form of 
commercial plants. Still, they are the creeping actions 
which edge toward the ultimate achievement. And it is 
possible that in these direction will lie in future the 
solution of our problem of transmitting power. 


LEVELS OF PROSPERITY 

CCORDING to the Yearbook of the Depart- 

ment of Commerce, the United States in 1925 

reached the ‘‘highest levels ever attained in our 
history, not even excepting the years of abnormal war 
activity.’’ This is perhaps difficult for us, living so 
close to it, to realize. But the fact remains that we 
have been living in the most prosperous, the most ad- 
vaneed age of our history. 

What is the secret of this amazing prosperity. The 
answer is a subject that is now engrossing a goodly por- 
tion of the world. Britain recently sent a commission 
to America to study conditions and to ascertain why 
it is that we are able to pay our workmen an average of 
$8.50 per day, while she pays hers $2.00. Its report 
has given much eredit to the mechanization of our in- 
dustries, with the consequent elimination of hand pro- 
cesses. An Australian commission is to visit this coun- 
try shortly whose special mission is to study American 
industrial methods. In Germany, we are informed, they 
are rapidly adopting American industrial ideas and 
equipment. Even Communist Russia has sent missions 
of inquiry to our shores. 

The New York Times very ably put the answer to 
these inquiries when it said, ‘‘Mass production at maxi- 
mum efficiency, plus low prices, plus high wages, leads 
to large profits—a complete reversal of the old idea that 
profits were made by charging as much as possible and 
paying labor as little as it would stand.”’ 

The Department of Commerce gives the following 
reasons for America’s greatness in industry: ‘‘Greater 
efficiency of wage-earners themselves, improved manage- 
ment, more scientific methods of waste elimination.’’ 

Speaking for conditions in the mining industry, the 
greatest strides have been made by those who have taken 
full advantage of mechanical appliances. 

This national prosperity is reflected in the mining in- 
dustry. Colorado is opening both old and new mines; 
Utah has been high in production and dividends; Ari- 
zona, New Mexico and Montana are prosperous mining 
States; Nevada is giving attention to her possibilities 
as a lead and zine producer, while not diminishing her 
output of gold, silver and copper; Idaho in 1925 spent 
approximately $7,500,000 in developing her mineral 
industry; the Tri-State District is operating between 
155 and 175 mills; sections of the coal industry not 
harrassed with labor difficulties are producing large ton- 
nages. Other sections of the coal industry are on the 
verge of bankruptcy in spite of the fact that coal is per- 
haps far in the lead of all the minerals where mechan- 
ization is concerned. And coal, in spite of its difficul- 
ties, is giving to the country the cheapest power and the 
cheapest fuel known to the world. 

The mines of the country have more than a million 
employes. The payroll of the mines is a big part in 
industrial prosperity and their huge wage bill is the 
backbone of hundreds of thriving communities. 

A large percentage of American prosperity rests with 
its mineral producing industries. They reflect in gen- 
eral the tendency of the nation. And mining is on the 
up-grade. 
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WESTERN DIVISION AMERICAN MINING CONGRESS MEETS 


4nnual Meeting Western Division American Mining Congress To Be Cooperative Affair— 
Splendid Program Arranged Covering Many Phases Of Western Problems—American Insti- 
tute, Silver Association And Rocky Mountain Geologists Also Holding Sessions 


} HE American Mining Congress, 
[oe a leader in all cooperative 

movements in the mining indus- 
try, will bring together at Denver, Colo., 
during the week of September 20, prac- 
tically all phases of the western mineral 
industry, when its Western Division will 
hold its annual convention at the Cos- 
mopolitan Hotel. The American Insti- 
tute of Mining and Metallurgical Engi- 
neers, the American Silver Producers 
Association, and the American Associa- 
tion of Petroleum Geologists, each will 
join with the Western Division in mak- 
ing the sessions highly constructive and 
of the greatest value to western mineral 
producers. 

The meeting will be under the direct 
auspices of the Western Division, The 
American Mining Congress, of which the 
Hon. Jesse F. McDonald, former Gover- 
nor of Colorado, and president of the 
Downtown Mines Co., is chairman. M. B. 
Tomblin, Secretary of the Colorado 
Chapter, The American Mining Con- 
gress, and secretary of the Colorado 
Metal Mining Fund, is Secretary of the 
Division. Ten mining states are repre- 
sented by the Board of Governors, which 
is composed of the following states and 
representatives: 

Arizona—Robert E. Tally, United 
Verde Copper Co., Jerome, Ariz.; W. B. 
Gohring, 419 Heard Building, Phoenix, 
Ariz. 

California—Robert I .Kerr, 509 United 
Bank & Trust Co. Bldg., 625 Market 
St. San Francisco; P. C. Knapp, 
Natomas Co. of Calif., San Francisco. 

Colorado—Jesse F. McDonald, Denver, 
Colo.; M. B. Tomblin, 437 State Office 
Building, Denver, Colo. 

Idaho — A. P. Ramstedt, Wallace, 
Idaho; Ravenel Macbeth, Idaho Mining 
Association, Wallace, Idaho. 

Nevada—Henry M. Rives, Nevada 
Mine Operators’ Assn., Reno, Nev. 

New Mexico—John M. Sully, Chino 
Copper Co., Hurley, N. M.; Jos. Wood- 
bury, New Mexico Chapter, The Ameri- 
can Mining Congress, Silver City, N. 
Mex, 

Oregon—Robert M. Betts, Cornucopia 
Mining Co., Cornucopia, Oreg. 

South Dakota—B. C. Yates, Home- 
stake Mining Co., Lead, S. Dak. 

Utah—V. S. Rood, Utah Apex Mining 
Co., Bingham, Utah; A. G. Mackenzie, 
212 Kearns Building, Salt Lake City, 
Utah. 

Washington—Raymond Guyer, Symons 
Building, Spokane, Wash. 


The convention will open on the morn- 
ing of September 20, at the Cosmopoli- 
tan Hotel, followed by a luncheon to the 
delegates by the Board of Governors of 
the Western Division. Mr. McDonald 
will act as chairman of the afternoon 
session, which will feature addresses by 
the Hon. Hubert Work, Secretary of the 
Interior, and Representative Charles E. 


SA 


Jesse F. McDonald, Chairman, Western 
Division, The American Mining 
Congress 


Winter, of Wyoming, who will discuss 
the public lands question. 

Official Washington, especially that 
part of it which directs the administra- 
tion of laws and regulations in respect 
to the public lands, will be well repre- 
sented at the meeting. Among the Gov- 
ernment officials who will attend are: 
Dr. Hubert Work, Secretary of the In- 


terior; Dr. Scott Turner, director, 
United States Bureau of Mines; Hon. 
William Spry, commissioner, General 


Land Office; Hon. W. B. Greeley, chief 
forester, United States Forest Service; 
W. C. Mendenhall, chief geologist, 
United States Geological Survey; C. H. 
Birdseye, chief topographer, United 
States Geological Survey; G. F. Lough- 
lin, chief, Division Metalliferous Geol- 
ogy, United States Geological Survey; 
and M. J. Gavin, refining engineer, 
United States Bureau of Mines. 

The silver situation will be consid- 
ered at the morning session on Septem- 
ber 21, when W. Mont Ferry, managing 


director, Silver King Coalition Mines 
Co., Salt Lake City, Utah, will preside. 
This session will be under the auspices 
of the American Silver Producers Asso- 
ciation. 

As a result of the proposed adoption 
of the gold standard by the Government 
of India, the political and economic un- 
settlements in China, and the demorali- 
zation of European currencies, together 
with the slow recovery of economic con- 
ditions, silver producers are confronted 
with conditions more _ unsatisfactory 
than at any time within the present 
century. 

In consequence, western silver pro- 
ducers are looking forward with much 
interest to the meeting of the Board of 
Directors of the American Silver Pro- 
ducers Association, which will be held 
during the convention. 

The American Silver Producers Asso- 
ciation membership represents about 85 
percent of all the silver produced on the 
American continent. For the past two 
years this organization has been gather- 
ing first-hand information in the United 
States and foreign countries respecting 
the silver situation, and has assembled 
for consideration more direct and vital 
facts bearing on this question than has 
ever been compiled before by any gov- 
ernmental or private agency. 

At the forthcoming meeting of the 
Board of Directors the Executive Com- 
mittee will make recommendations em- 
bracing conclusions as to what the or- 
ganization and its members should do to 
meet present conditions of the industry. 

Following the action of the Board of 
Directors at their meeting which will 
be held on the 20th, Mr. F. H. Brownell, 
first vice president of the American 
Smelting and Refining Co., and chairman 
of the Executive Committee of the Sil- 
ver Producers Association, will, on Tues- 
day morning, September 21, address the 
joint meeting on the subject “What Can 
Be Done for Silver?” 

Probably no man in this country is 
better posted on this subject than Mr. 
Brownell, and the conclusions of the 
Board of Directors and the address of 
Mr. Brownell are awaited with much in- 
terest not only by silver producers of 
this country but the entire world. 

The members of the Board of Direc- 
tors of the Silver Producers Association 
are: 

W. Mont Ferry, managing director, 
Silver King Coalition Mines, Co., Salt 
Lake City, Utah. 
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W. J. Raddatz, president, Tintic Stand- 
ard Mining Co., Salt Lake City, Utah. 

Charles Bocking, general manager, 
Butte and Superior Mining Co., Butte, 
Mont. 

A. M. Morris, Phelps-Dodge Corpora- 
tion, Tombstone, Ariz. 

L. O. Evans, general counsel, Ana- 
conda Copper Mining Co., Butte, Mont. 

Robert E. Tally, general manager, 
United Verde Copper Co., Jerome, Ariz. 

Alfred Harrell, president, California 
Rand Silver, Inc., Bakersfield, Calif. 

John G. Kirchen, general manager, 
Tonopah Extension Mining Co., Tono- 
pah, Nev. 

Clyde A. Heller, president, Tonopah 
Belmont Development Co., Tonopah, Nev. 

Frank M. Smith, smelter director, 
Bunker Hill and Sullivan Mining and 
Concentrating Co., Spokane, Wash. 

Jesse F. McDonald, president, Colo- 
rado Mining Assn., Leadville, Colo. 

Jerome J. Day, president, Tamarack 
and Custer Consolidated Mining Co., 
Wallace, Idaho. 

C. F. Kelley, president, Anaconda Cop- 
per Mining Co., New York City. 

F. H. Brownell, first vice president, 
American Smelting and Refining Co., 
New York City. 

F. Y. Robertson, vice ¢-esident, United 
States Smelting, Refining and Mining 
Co., New York City. 

In a statement to the press concern- 
ing the silver situation, M. B. Tomblin, 
Secretary of the Western Division, said: 

“With the American Government al- 
ready loaded down with silver, leaders 
among the producers are reaching the 
opinion that hope of salvation does not 
lie in governmental aid. 

“Stabilization of silver has been the 
chief desire of the industry, the most 
popular suggestion being that the value 
of silver be fixed by law—16 ounces of 
silver to equal in value 1 ounce of gold. 

“During the World War England 
needed silver badly for use in India, 
where paper money was causing unrest 
among the natives and proving a fertile 
field for German propaganda. That need 
resulted in the purchase of 360,000,000 
ounces of silver from this country. Con- 
gress passed a bill providing that every 
ounce the American Government sold 
England under the agreement should be 
replaced by purchase of American silver. 

“The Pittman Act, which will again 
be before Congress this fall, provides 
for the purchase of 14,000,000 ounces 
more by the Government, the amount 
producers say the Government is behind 
in replacement of the silver sold to 
England. 

“Some producers believe the Pittman 
measure to be only a temporary relief, 
and that they must go deeper in order to 
get to the foundation of the industry’s 
troubles. 


Hubert Work, Secretary of the Interior 


“Some producers point out that silver 
has only two uses—in the arts and as 
subsidiary coinage. They believe solu- 
tion of their difficulties lies in creating 
a sgreater demand for silver in those 
two fields. In the arts they propose a 
gigantic, nation-wide advertising cam- 
paign to popularize the use of silver 
plate in every possible form. To in- 
crease the use of silver coin, these pro- 
ducers would agitate for use of as much 
as possible by the American Govern- 
ment, but would conduct an intensive 
campaign to get more foreign govern- 
ments to use silver as subsidiary coin, 
replacing much of the small-denomina- 
tion paper money now in use. 

“Among the smaller and newer Euro- 
pean countries that, suggestion is ex- 
pected to find the most favor and, its 
backers believe, would do much to 
stabilize and readjust the finances of 
those countries. 

“This latter plan of increasing con- 
sumption in the arts and for subsidiary 
coinage is expected to be the recommen- 
dation of the association’s  investi- 
gators.” 

A luncheon will follow the session de- 
voted to the problems of the silver pro- 
ducer. 

The American Association of Petro- 
leum Geologists will conduct the after- 
noon session on September 21, which 
will be presided over by Alexander W. 
McCoy. This session will consider ques- 
tions concerning the geology of western 
Kansas, Oklahoma and Texas. 

Sessions of the American Institute of 
Mining and Metallurgical Engineers will 
be held morning and afternoon on Sep- 
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tember 22, with John W. Finch presid- 
ing over the morning session and Charles 
W. Henderson over the afternoon ses- 
sion. At the morning meeting addresses 
will be delivered by Dr. H. Foster Bain, 
secretary of the Institute and former 
director of the Bureau of Mines; Scott 
Turner, director of the Bureau of Mines; 
M. F. Coolbaugh, president of the Colo- 
rado School of Mines on the progress of 
leaching and electrolytic metallurgy; 
Prof. A. J. Weinig, superintendent of the 
experimental plant of the Colorado 
School of Mines; and M. J. Gavin, re- 
fining engineer of the Bureau of Mines. 
Following these addresses a luncheon 
will be tendered the directors of the 
Institute. 

During the morning petroleum geol- 
ogists attending the convention will 
make a trip to the Fort Collins oil fields. 

At the afternoon session addresses will 
be made by Director George Otis Smith 
of the Geological Survey; W. C. Menden- 
hall, chief geologist of the Geological 
Survey on the Colorado cooperative sur- 
vey; G. P. Loughlin, chief of the Metal- 
lurgical Geology Section of the Geologi- 
cal Survey on the ore deposits of the 
Cripple Creek, Colo., District, and C. H. 
Birdseye, chief topographer of the Geo- 
logical Survey on topographical map- 
ping. A dinner in the evening will con- 
clude the day’s program. 

Secretary James F. Callbreath of the 
American Mining Congress, will preside 
over a meeting of the Western Division 
on the morning of September 23, for 
which speakers are being selected. 

Among the topics to be considered by 
this session will be the policy of the 
National Government regarding the 
holding or disposition of public lands, 
particularly as affecting the mining in- 
dustry. 

Secretary of the Interior Dr. Hubert 
Work, who will address the convention, 
says: 

“IT do not believe in piecemeal legisla- 
tion covering mining on public lands, 
leasing of coal, potash and kindred ma- 
terial, together with oil and oil shale, 
which has injected itself into the admin- 
istration of public lands in recent years, 
or grazing on the public domain, will 
meet the situation without embarrass- 
ing administration, but they should all 
be comprehensively considered at the 
same time and a comprehending policy 
defined, so that the different activities 
should not be thrown in conflict with each 
other by special legislation enacted in 
their interests. Your proposed confer- 
ence will be a welcomed opportunity to 
present those tentative suggestions to 
those who have views born of experi- 
ence on these important questions. I 
shall see to it that this department is 
represented at that meeting—by myself, 
if possible.” 
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Another question for consideration 
and discussion will be the leasing act 
as affecting the public land states. Has 
its operation proven generally beneficial 
to the western states? Have the bene- 
fits to the states in which Federal lands 
are located compensated for the loss 
suffered on account of the withdrawal 
of coal, oil and shale lands from private 
ownership, which would otherwise be a 
taxable asset for these states? Should 
the present tendency of Congress to ex- 
tend the provisions of the leasing act, 
and to foster further withdrawals of 
public lands, be encouraged or resisted, 
and have the states a sound basis for 
resistance? Is it a fair and equitable 
distribution of the funds derived from 
royalties under the leasing act that 37% 
percent should be returned to the states 
from which they were derived; 10 per- 
cent to be retained at Washington for 
administration expenses, and 52% per- 
cent devoted to reclamation projects for 
agricultural purposes ? 

It is proposed that this question, like 
all others that may come before the 
meetings, shall be taken up in a broad- 
minded way for the purpose of develop- 
ing all possible information on which 
to base conclusions as to what is best 
for all concerned—the Nation, the state, 
and the mining industry. 

Secretary Work of the Interior De- 
partment will speak for the Government. 
Congressman Charles E. Winter of Wyo- 
ming, will speak upon the leasing act 
as it affects the public land states; and 
ex-Land Commissioner Clay Tallman 
will treat the subject from the view- 
point of the operator. 

Secretary Hoover is expected to ad- 
dress the convention upon current issues 
affecting the mining industry as pre- 
sented to the United 
States Department of 
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Harris & Ewing 
Scott Turner, Director, U. S. Bureau of 


Mines 


The convention will end on September 
24 after a morning session of the West- 
ern Division with Mr. McDonald pre- 
siding. At this meeting resolutions will 
be adopted expressing the opinion of 
the delegates on matters of policies. 


Throughout practically all of the 
western states during the past year 
there has been a most decided revival 


of mining activity. Research, develop- 
ment and general interest in mining has 
probably been more widespread than 
during any like period in the history of 
the industry. As a result of new and 
improved metallurgy, scientific develop- 


ment and an increasing demand for 


Commerce. 


Thursday afternoon 
will be devoted to ,a 
trip to the experi- 
mental plant of the 
Colorado School of 
Mines at Golden, go- 
ing over Lockout 
Mountain, concluding 
in the evening with 
an Elk barbecue and 
basket dinner at the 
Motor Club and ter- 
minating in dancing. 

On the same morn- 
ing a meeting of the 
American Association 
of Petroleum Geolo- 
gists will be held to 


consider Rocky 
Mountain’ geology, 
with Alexander W. 


McCoy, presiding. 
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metals, oil and other mine products, the 
western mining states undoubtedly 
stand at the threshold of a new period 
of mining development and production. 
In consequence, new problems are con- 
fronting the operator and united and 
concerted action of all those engaged or 
interested in the development of the 
mineral resources of the West is, and 
will continue to be, more imperative 
than ever before. 

Confronted with a situation following 
the war which threatened disaster to the 
industry, mining men took up their 
problems with the same vision and cour- 
age which actuated the sturdy band of 
pioneers and prospectors, who, a gen- 
eration before this, peopled the great 
West. With a determination that would 
not be denied, the same spirit of ad- 
venture, aided by modern science, is now 
developing the mineral resources of this 
great territory, and, adjusting opera- 
tions to meet existing conditions, is re- 
moving the obstacles which for a time 
have barred the way to normal activity. 

Through organization and cooperative 
effort, by research and active develop- 
ment, the adoption of improved metal- 
lurgy and operating equipment, by com- 
batting discriminatory and unfavorable 
legislation, by stimulation of markets 
through fostering a wider use of min- 
eral products, and with the help of asso- 
ciated or allied industries, the mining 
industry is making an amazing recovery, 
and throughout all the mountain states, 
there is an outstanding promise of a new 
era of mining activity. 

The convention promises to be of vast 
importance to western mining. 


Studies recently completed by engi- 
neers of the Bureau of Mines attached 
to the bureau’s ex- 
.» periment station at 


Telluride, Colo., as Seen From the Road to Tomboy 


Pittsburgh, Pa., have 
demonstrated that 
voice signals can be 
transmitted in and 
out of a mine through 
more than 400 feet of 
underlying strata by 
the use of dry cells as 
a source of electrical 
energy and modified 
telephone parts as re- 
ceiving and sending 
apparatus. The feasi- 
bility of conducting a 
conversation through 
considerable depths 
of earth strata has 
been proven. Further 
experimentation is 
needed to determine 
the best methods of 
applying these prin- 
ciples. 
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Tentative Program 


JOINT CONVENTION 


WESTERN DIVISION, AMERICAN MINING CONGRESS 
AMERICAN INSTITUTE MINING & METALLURGICAL ENGINEERS 
AMERICAN ASSOCIATION OF PETROLEUM GEOLOGISTS 
AMERICAN SILVER PRODUCERS ASSOCIATION 


DENVER, COLORADO 


SEPTEMBER 20-24, 1926 


MONDAY, SEPTEMBER 20 
Forenoon 

Registration of Official Representatives, Delegates and 

Members at Cosmopolitan Hotel. 
10.00 A.M. Directors Meeting, American Silver 
Producers’ Association. 
LuNcHEON—Board of Governors, Western Division, 

American Mining Congress. 


Afternoon Session 


Western Division, American Mining 
Congress. 

Hon. JESSE F. McDona.p, Presiding. 
Addresses : 

Hon. Husert Work, Secretary of In- 
terior. 

Hon. Witt1amM Spry. Commissioner of 
General Land Office, “The Public 
Domain.” 

Hon. C. E. Wrnter, Representative 
from Wyoming, “Public Land States 
and Federal Government.” 

Discussion. 
DINNER—Committee Meetings. 


8.15 P.M. Get Together Meeting—Smoker—En- 
tertainment by Joint Organizations. 
TUESDAY, SEPTEMBER 21 
Forenoon Session 
9.00 A.M. American Silver Producers Associa- 
tion. 
W. Ferry, Presiding. 
Address : 
F. H. Brownett, First Vice-President, 
American Smelting and Refining Co., 
“What Can be Done for Silver?” 
Discussion. 
LuNCHEON—Committee Meetings. 
Afternoon Session 


1.00 P. M. 


1.00 P.M. American Association of Petroleum 
Geologists. 
ALEx. W. McCoy, Presiding. 
Addresses : 


M. M. Vatertus. Discoverer of the Rus- 
sell Field in Russell County, Kansas, 
“Geology of Western Kansas.” 

J. V. Howey, Geologist, Marland Oil 
Company of Colorado, “Geology of 
the Amarillo District.” 

J. W. Berepre, Chief Geologist, Dixie 
Oil Company, “Geology of South- 
western Texas.” 

DINNER—Committee Meetings. 


Evenin 


g 
Committee or Other Meetings. 


WEDNESDAY, SEPTEMBER 22 
9.00 A.M. Petroleum Geologists Trip to Fort 
Collins Oil Fields. 
Forenoon Session 

American Institute of Mining and 
Metallurgical Engineers. 

JOHN WELLINGTON FincH, Presiding. 
Addresses : 

Bain, Secretary, A. I. M. 


9.00 A. M. 


Scorr Turner, Director, U. S. Bureau 
of Mines. 

M. F. Coo_sauGH, President, Colorado 
School of Mines, “The Progress of 
Leaching and Electrolytic Metallurgy.” 

Pror. A. J. Wetnic, Supt. Experimental 
Plant. Colorado School of Mines. 

M. J. Gavin. Refining Engineer U. S. 
Bureau of Mines. 

LuNCcHEON—Directors A. I. M. M. E. 


Afternoon Session 
American Institute of Mining and 
Metallurgical Engineers. 
CHARLES W. HENDERSON, Presiding. 


2.00 P. M. 


Addresses : 
GeorGeE Otis Smitn, Director U. S. 
Geological Survey, “The Ever New 
West.” 
W. C. MENDENHALL, Chief Geologist 
U. S. Geological Survey, ‘Colorado 
Cooperative Survey.” 
G. F. Lovextitn, Chief of Metallurgical 
Geology, U. S. Survey, “Ore Deposits 
of Cripple Creek.” 
C. BrirpsEyE, Chief Topographer, 
U. 8. Geological Survey, ‘“Topographi- 
cal Mapping.” 
DINNER. 
8.00 P.M. Address: Aucustus Locke. 
“Ore Finding.” 


THURSDAY, SEPTEMBER 23 
Forenoon Session 


(Duplicate Meetings, American Mining Congress— 
Petroleum Geologists) 


9.00 A.M. Western Division, American Mining 
Congress. 
James F. CALiBREATH, Presiding. 
Addresses : 

W. B. Greetrty, Chief Forester, U. S. 
Forest Service, “Mining in National 
Forests.” 

Frank L. Hess, Chief Engineer, Min- 
erals and Metals Division, U. S. Bu- 
reau of Mines, “Rare Minerals.” 

LUNCHEON. 
1.00 P.M. Trip to Experimental Plant, Colorado 
School of Mines, Golden. Trip Over 
— Mountain to Denver Motor 
Club. 


Elk Barbecue and Basket Dinner—Mo- 
tor Club—Dancing. 

THURSDAY, SEPTEMBER 23 

Forenoon Session 


(Duplicate Meetings, American Mining Congress— 
Petroleum Geologists) 


6.00 P.M. 


9.00 A.M. American Association of Petroleum 
Geologists. 
Arex. W. McCoy, Presiding. 
Addresses : 
R. C. Corrin and T. S. Harrison, 
“Rocky Mountain Geology.” 
LUNCHEON. 


2.00 P.M. American Association of Petroleum 
Geologists. 
ALEx. W. McCoy, Presiding. 
Addresses : 


Dr. Bartey WILLIs, Geologist, ‘The 
Structure of the Coast Range and Its 
Relation to the Rocky Mountain 
Province.” 

C. A. FisnHer, Geologist, “Geological 
Reconnaissance of Western Canada, 
and Its Importance to Future De- 
velopment.” 


Fellowing adjournment of session cars will be pro- 
vided to take members to Barbecue at Motor Club. 


6.00 P.M. Elk Barbecue and Basket Dinner at 
Motor Club—Dancing. 


FRIDAY, SEPTEMBER 24 
Forenoon Session 


Western Division, 
Congress. 

Jesse F. McDona.p, Presiding. 
Report of Resolutions Committee. 
Unfinished Business. 
Adjournment. 


10.00 A.M. American Mining 
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RESEARCH WORK IN THE COPPER INDUSTRY 


Copper And Brass Research Association Unique Among Organizations In That It Represents 
Both Producer and Consumer—Its Activities Cover A Vast Field—An Outline Of What It Does 


RIOR to the formation of the Cop- 
pP per & Brass Research Association 

the various elements which now 
comprise that organization were inclined 
to go it very much alone. The copper 
mining companies mined, smelted and re- 
fined their copper, cast it into commer- 
cial shapes, sold these in the open mar- 
ket and apparently forgot them. The 
rolling mills, or fabricators, who are the 
initial consumers of all copper, bought 
this copper, rolled or drew it into the 
form of sheets, tubes, rods and wire of 
both copper and copper alloys, and 
passed it on to the manufacturers. 
These latter cut, spun or stamped the 
metals into the many thousands of ar- 
ticles normally manufactured of them 
and passed them along to the public. 

For many years there was a nice com- 
fortable business conducted along these 
lines despite the fact that copper metal 
was very much of an orphan. Consump- 
tion ate up about all the mines pro- 
duced, prices were reasonably fair, there 
were no clouds on the horizon. If you 
had gone into Arizona, Montana or the 
northern Michigan peninsula in those 
days and hinted that copper might some 
day be up against it, you would have 
been regarded as slightly “loco.” Those 
were the glorious days when the pro- 
ducer had little concern about his copper 
he had sold it, when the mills 
dropped their interest in their sheets, 
rods, tubes and wire, once they had un- 
loaded them on the manufacturer. 
There was no cohesion, no “follow 
through” policy, no need of such things. 

Then came the war and more pros- 
perity than ever for the copper and brass 
industries. Europe began clamoring for 
American copper to make ammunition to 
fight the Germans. Then the United 
States got into things and pretty soon 
about every ounce of copper that could 
be produced was needed for war mate- 
rials for ourselves and our allies. Cop- 
per and its principal alloys, brass and 
bronze, promptly departed from com- 
merce. “Mining and mill facilities were 
expanded to hitherto undreamed of pro- 
portions to meet the ever increasing de- 
mand. 

Came the armistice and with it chaos. 
Away flew the government guaranteed 
price for copper. Overnight the demands 
on the mills ceased. In materials on 
hand, in scrap, etc., there were perhaps 
a billion pounds of copper, produced, at 


once 


_* Manager, Copper & Brass Research Associa- 
tion. 


And What It Has Accomplished 


By WILLIAM A. WILLIs * 


abnormal cost, available for immediate 
consumption. But who was to consume 
it? War had ceased its toll on the in- 
dustry and so industry turned its face 
toward commerce only to find that while 
it had been away its place had been 
taken by substitutes, many of them ex- 
cellent materials, which did not propose 
to be dislodged without a fight. 

It was a gloomy situation. Of what 
use to mine more copper with millions of 
pounds available on the ground? Ob- 
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viously this would have to be absorbed 
before new copper could be profitably 
produced. But where was it to be ab- 
sorbed with domestic markets gone and 
Europe too stone broke to buy a pound 
of anything? 

Production as represented by the min- 
ing companies and consumption as repre- 
sented by the mills, suddenly discovered 
that they were comrades in distress. And 
so representative groups of these main 
wings of the industry held a pow wow. 
It was a perfectly legal and proper coun- 
cil and out of it grew the very wise de- 
cision to join hands in a thorough sur- 
vey of the situation with a view to de- 
termining just what should be done to 
put copper back on it feet. Right here 
was the birth of the Copper & Brass Re- 
search Association, although it was not 


until more than two years later, in the 
latter part of 1921, that it ‘actually saw 
the light of day as a working organiza- 
tion. 

It is worthy of note, however, that 
since that day in 1919 when production 
and consumption came together for the 
first time to discuss a common woe, they 
have never parted company. The coali- 
tion has continued without at any time 
disturbing competitive conditions in 
either group and has prospered without 
governmental or other aid. Starting at 
scratch with an unprecedented surplus to 
be absorbed, with mines closed down, with 
mills partially idle and expanded by war 
demands too far beyond normal capacity, 
with old markets occupied by others, the 
industry has slowly but surely worked its 
way back and today stands firmly on its 
feet gazing into a future which seems at 
this time to be very bright indeed. 

It is interesting to note the growth of 
domestic consumption of copper over this 
period that I have mentioned. The fol- 


Year Domestic Shipments 
1924 1,506,678,000 pounds 


shipments for the current year (1926) 
based on the first seven months has been 
151,312,000 pounds. If this rate is main- 
tained for the balance of the year do- 
mestic shipments for 1926 will reach 
1,815,744,000 pounds, a new high level. 
The figures which I have given are not 
my own. They are those of the Ameri- 
can Bureau of Metal Statistics. The 
Copper & Brass Research Association is 
not a statistical organization, although 
it endeavors to check up increased con- 
sumption of copper, brass and bronze in 
specific industries and has been able to 
do so with a fair degree of accuracy. 
This steady growth of domestic con- 
sumption has to a large extent solved one 
of the greatest problems that faced the 
copper mining and fabricating industries 
after the war. This was how the tre- 
mendously expanded facilities for pro- 
duction, necessitated by war demand, 
were to be employed in peace times. The 
American people have taken care of this 
by demanding more copper and copper 
products than in earlier days it was ever 
dreamed they could consume. Europe, 
considering all the circumstances, has 
done its share, but without the domestic 
demand that began to heavily manifest 
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itself in 1923, the industry was certainly 
heading toward a point where only the 
strongest could survive. 

A number of factors may be credited 
with important parts in the development 
of domestic consumption. First and fore- 
most is that we cannot live up to our 
accustomed scale of luxurious conveni- 
ence without copper. Our means of 
swift communication and rapid transpor- 
tation are dependent on this metal, as 
are scores of other things that we daily 
enjoy. Following the war came tre- 
mendous expansions in the electrical, 
building and other industries which had 
been more or less stagnant while the 
world was battling. When capital found 
that copper and copper products could 
be purchased at almost pre-war levels it 
didn’t hesitate to use it in preference to 
other metals. And so an abundance of 
cheap copper played its part in the re- 
habilitation of the industry. 

These two factors—actual need of cop- 
per, and plenty of it at a reasonable 
price—have been strengthened to a con- 
siderable extent by the work of the Cop- 
per & Brass Research Association. Here 
is a body made up of two groups—pro- 
ducers and consumers. Among so-called 
trade associations I know of none which 
has a membership of this character, be- 
cause in the very nature of things such 
groups are accustomed to looking ask- 
ance at one another. Within their own 
ranks each of these groups is highly 
competitive, more so at the present time 
than. when the association was formed 
five years ago. Yet there has never been 
a serious difference of opinion concern- 
ing the association and its work among 
its members, and today with 27 produc- 
ing members and 19 fabricating mem- 
bers the association represents more 
than 90 percent of the mine and mill 
industries in the United States and is 
stronger in personnel than at any pre- 
vious time. 

The activities of American trade as- 
sociations vary considerably. Some are 
almost entirely statistical; others deal 
with internal affairs; still others are 
mere merchandising bodies. The Cop- 
per & Brass Research Association deals 
solely with consumption and, of course, 
with problems which are collateral to 
that objective. It makes no intrusion 
into the affairs of its member com- 
panies, it works for the industries it 
represents as a whole, leaving it to the 
individual members to lay their own 
plans for getting a fair share of the 
business which it is able to create. 

The American public is amazingly re- 
sponsive to honest promotional work. 
Any reputable industry which is clever 
enough to get its message across to the 
public may be assured of a receptive 
audience. When you start out to sell 
copper, brass, or bronze, you are dealing 
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with a commercial commodity which rep- 
resents a higher initial cost than some 
other commodity, which has perhaps in 
the past served the consumer to his en- 
tire satisfaction. You can not get such 
a consumer to use your metals at a 
higher price unless you can show him 
some mighty good reason why he should. 
In the case of copper and its alloys there 
are many good reasons why their use is 
preferable to that of iron or steel. First 
and most important is that they will not 
rust. Again their life is practically ever- 
lasting, their service uniform in char- 
acter, and when properly installed they 
require neither upkeep nor replacement. 


Because of these things it takes only 
a simple calculation to prove that while 
a copper roof or a brass pipe may cost 
you more than roofing or pipe of some 
other materials, you begin to get this 
differential back in from three to five 
years, and as time goes on the sound- 
nes of paying a higher price at the out- 
set becomes more and more apparent. 
Not only in the case of copper and its 
products, but in a number of other qual- 
ity materials, the American people have 
learned this lesson. It has been a good 
lesson, too, because it has put an end to 
many evils, not the least of which is the 
old-school type of speculative builder. 

As recently as 10 or 15 years ago, the 
average home of this type would be well 
on the way toward crumbling before the 
owner got it more than half paid for. 
You can not sell the American buyer this 
type of home nowadays. The educational 
work of our association and of other 
bodies has taught him to be wary. We 
have in our files the testimony of scores 
of builders that they can not sell houses 
unless in certain features, such as lead- 
ers and gutters, plumbing systems, hard- 
ware, etc., quality materials are used. It 
is a well-known fact, too, that the great 
life insurance companies and other dis- 
pensers of capital for building purposes, 
will no longer lend money unless certain 
specifications concerning materials which 
they impose are met. And it is a tribute 
to collective effort by industries that al- 
most all of the materials which high 
finance insists on having used in ven- 
tures it is backing are those which have 
been promoted by association effort. 

It is impossible for me to tabulate the 
activities of the Copper & Brass Re- 
search Association, because new things 
come up every day. We are in fields 
right now that we never dreamed of 
entering five years ago, and five years 
from now we will doubtless be in ac- 
tivities that up to now haven’t even oc- 
curred to us. However, our work may 
be summed up as: 

Educational work through advertising 
in newspapers and national magazines, 
and the issuance of literature of both 
a technical and lay character, commer- 
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cial and technical research, cooperation 
with dealers throughout the country and 
good-will effort among the trades and 
professions having a bearing on the con- 
sumption of our metals through personal 
contact, literature and advertising in the 
trade, technical and professional press. 
These activities cover a vast field and 
each one of them has innumerable ramifi- 
cations. 


Our educational work aimed at the 
man on the street is a parallel effort to 
our good-will work among the important 
trades and professions. Either activ- 
ity taken alone would not amount 
to much, and even taken together they 
would not be wholly effective but for 
the dealer cooperation which we have 
built up. For instance, you may very 
thoroughly sell a prospective home 
builder on the use of copper for flash- 
ings, for gutters and downspouts, for 
brass pipe in his water lines, and for 
brass and bronze in his hardware, but 
when he begins to talk about plans with 
his architect and plumbing with his 
plumber forces come in which must be 
reckoned with. A friendly and fair at- 
titude is essential or your man is likely 
to be talked out of the convictions he 
came to after studying your advertising 
and your literature. Again, even if you 
have won the home builder, his architect, 
and his plumber, there is the dealer to be 
considered. A man who is going to build 
a home is notoriously impatient. He 
doesn’t want delays, and if he can not 
get copper for his leaders and gutters 
promptly, and at a fair price, he is very 
apt to turn to something else. And so 
we have had to work among dealers to 
get them to carry adequate stocks. This 
we have been able to do by convincing 
dealers that the hundreds of thousands 
of dollars we spend in advertising and 
in generally promoting the interests of 
copper and copper products means the 
building of business for them at no cost 
to themselves. In the main, dealers are 
receptive to this kind of cooperation and 
today we enjoy association contact with 
aproximately 75,000 retail handlers of 
our metals in the United States and 
Canada. 


Prices, of course, are outside of any 
activity of ours. Trade associations are 
barred by Federal statute from this field. 
The average dealer, however, soon learns 
that volume sales at reasonable profits 
are much more lucrative to him than an 
occasional sale at exorbitant profit, and 
today there is hardly a community in the 
United States where our metals can not 
be obtained in almost any form at a fair 
figure. 


One of the most effective branches 
of the Copper & Brass Research Asso- 


‘ciation is its building service department. 


Its function may be summed up by say- 
ing that it assists home owners and pro- 
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spective builders in solving the many 
vexatious problems which confront them. 
It answers all questions which do not 
require investigation beyond its facilities 
and, while it does not undertake to pre- 
pare plans, it is prepared to write speci- 
fications for installation of, and other- 
wise advise on specific uses of copper, 
brass, and bronze in buildings. 

This is a work which has been of in- 
estimable value to the copper industry. 
Before the organization of the associa- 
tion there was no place for a user of our 
metals to take his problems. The re- 
sult was that a failure of copper and 
brass in service meant the abandonment 
of these metals by the sufferer and the 
creation of a hostile frame of mind, 
which could be very damaging. A fail- 
ure of copper or brass in service means 
just one thing—faulty installation. Cer- 
tain simple rules have to be followed in 
the application of our metals. You can 
not nail down a copper roof because ex- 
pansion and contraction will tear it to 
pieces, yet before our textbooks were 
issued for the guidance of sheet-metal 
workers it was not at all uncommon for 
such things to occur. You can not put 
in brass pipe with iron or steel fittings 
without danger of setting up galvanic ac- 
tion, which speedily destroys the iron 
or steel. Yet this, too, was a common 
practice until we issued a technical book 
of instruction for plumbers, which, I am 
happy to say, has now become authorita- 
tive. 

There isn’t the shadow of an excuse 
for a faulty application of copper or 
brass today, because our technical books 
on this subject have been placed in the 
hands of every architect, every plumber, 
and every sheet-metal worker in the 
United States. The effect of this kind 
of work has been most marked. Take 
the case of plumbing pipe. Here is a 
field in which I may say with moderation 
that the competition is bitter. In 1921 
the consumption was round 3,000,000 
pounds. Today it is running at the rate 
of about 70,000,000 pounds a year and 
growing every month. Within a year 
the association has been actively pro- 
moting the use of either copper or brass 
pipe for services, meaning the pipe 
which connects the water main with the 
building, and already half a dozen cities 
in the United States have adopted one or 
the other. 

In the washing-machine industry, in 
radio and automobile manufacture, in 
insect screen cloth, in electric refrigera- 
tion, in range boilers, in lighting fixtures, 
and a score of other industries the con- 
sumption of copper is going steadily up- 
ward. Before the formation of the as- 
sociation these relatively small consum- 
ers were largely ignored. Their con- 
sumption, compared to the total, seemed 
too insignificant to warrant attention, 
and there was no organized effort be- 
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hind them. Today their total tonnage is 
something to be reckoned with, and they 
present potentialities which 
attractive. 

If association work is to be made a 
real selling force, those conducting it 
must be eternally vigilant. It is not 
enough to protect the markets you have 
got; new outlets must be discovered and 
developed. That success or failure can 


are most 


‘be influenced by apparently slight cir- 


cumstances is shown by the following 
incident: 

Early last year we decided that some- 
thing might be done to increase the use 
of copper in lightning rods. Absolutely 
no promotional work had ever been done 
in this industry. We made a survey of 
the situation and discovered, on reason- 
able estimates, that here was a po- 
tential market for the consumption of 
about 480,000,000 pounds of copper. We 
prepared a booklet on copper lightning 
rods and more than 400,000 of these were 
distributed in farming communities by 
lightning rod manufacturers. This ef- 
fort was strengthened by some advertis- 
ing in farm papers. 

Results began to accrue; nothing star- 
tling, but enough to show us that we 
were in a live field. Then a little thing 
happened that might easily have been 
overlooked, but which happily was not. 
The newspapers carried a brief dis- 
patch stating that lightning had struck 
a barn of the Claiborne Stud at Paris, 
Ky., and among the casualties was 
Bonnie Mary, dam of many famous race 
horses. Immediately we tabulated all of 
the great horse-breeding establishments 
in the country, sent literature to their 
owners calling attention to the fate of 
Bonnie Mary, and began advertising in 
the principal periodicals devoted to the 
breeding industry. The lesson was an 
obvious one. Bonnie Mary, a dam worth 
$50,000, and a number of other valuable 
brood mares which were killed, were 
housed in a barn that had no lightning- 
rod protection, although such protection 
could have been secured for all time for 
about $150 a building. 

The reaction was almost instantaneous. 
We were deluged with inquiries from 
breeders asking where they could get the 
best lightning rods of copper. Complete 
lists of manufacturers were sent to them 
and orders began to pile in. As an ex- 
ample of the impetus given to copper 
consumption in lightning rods by this in- 
cident, I quote the following from a let- 
ter recently received from the W. C. 
Shinn Manufacturing Co. of Chicago: 

“We have sold to Mr. Hancock light- 
ning rods for 30 large buildings at Paris, 
Ky., and six large buildings at Char- 
lottesville, Va. We have also sold mate- 
rial to Mr. Barbee of Paris.” 

And this from a letter just received 
from Dodd & Struthers, of Des Moines, 
Iowa: 
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“We are rodding the new barn on the 
Calumet farm. We have rodded several 
hundred other buildings in Kentucky this 
past year.” 

Before we entered this field the con- 
sumption of copper in the lightning-rod 
industry was about 15,000,000 pounds a 
year. This year it will be upward of 
20,000,000 pounds and growing steadily. 
Our contention is that no consumption is 
too small to warrant neglect. The 
1,000,000-pound consumer of 1926 may be 
a 10,000,000-pound consumer in 1927, and 
when you add these so-called small con- 
sumers together you get a very formid- 
able tonnage indeed. A few score of 
these smaller consumers lined up behind 
such enormous consumers as the elec- 
trical and building industries means 
steadily increasing absorption of the 
products of the mines and the mills, and 
it is certainly comforting to note each 
year how the demands of these smaller 
consuming industries grow. 


The research work of the Copper & 
Brass Research Association is con- 
stantly expanding. In cooperation with 
Columbia University, the University of 
Illinois, the Engineering Foundation, the 
National Research Council, the Bureau 
of Standards, and other governmental 
agencies we are engaged in research 
which will be of the greatest value to our 
industry. To give any adequate idea of 
the scope of this particular effort would 
require another article. Such work is 
of a continuing nature and in most cases 
extends over years of time. We are 
happily approaching the end of our ex- 
periments with locomotives equipped with 
copper fire boxes and boiler tubes and 
with copper-protected marine piling, and 
from this work we anticipate good re- 
sults in the way of increased consump- 
tion. 


In conclusion, I want to say that such 
measure of success as the Copper & 
Brass Research Association has met with 
has been due in large part to the earnest 
cooperation of the member companies 
and their technical staffs with the asso- 
ciation personnel. For five years it has 
been a case of all pulling together in a 
common cause. 


COAL ECONOMIST 


Applications will be received by the 
Civil Service Commission until Septem- 
ber 28 for appointment as assistant 
business economist on coal in the Bu- 
reau of Mines at $2,400 to $3,000 per 
year. Applicants must have been gradu- 
ated from a college or university of rec- 
ognized standing with major work in 
economics or statistics, and have had 
at least two years’ experience since 
graduation in work dealing with the 
economic aspects of coal production, 
distribution, or marketing. 


AMERICA’S COPPER INDUSTRY 


Greatly Lowered European Consumption Since The War Cause Of The Unprecedented Depres- 


sion In American Copper 


As The Foreign Situation Is Cleared And European Nations Are 


Financially And Economically Restored Our Copper Industry Will Thrive And Prosper 


HE American copper producing 

industry began with the opening 

of the Michigan copper mines 
about the middle of the nineteenth cen- 
tury, but it was not until 50 years later 
that production from the United States 
first exceeded that from all the rest of 
the world and America achieved its dom- 
inant position in the copper producing 
world, which it has since uninterruptedly 
held. 

United States production increased 
from an insignificant total of 224,000 
pounds in 1845 to the stupendous amount 
of 1,708,000,000 pounds in 1925. Total 
production from North and South Amer- 
ica last year amounted to almost two 
and one-half billion pounds. This tre- 
mendous increase in production is, of 
course, the result of an equally great in- 
crease in consumptive demand. The 
copper industry has continued hand in 
hand through these three-quarters of a 
century with the improved facilities 
which industry and an_ increasingly 
exacting civilization have demanded; the 
telegraph and telephone, electric light- 
ing, electric railways, automobiles, ra- 
dios; in short, the history of America’s 


*President, Kennecott Copper Corporation. 


By STEPHEN BirRcH* 


copper industry is but the history of the 
progress of the refinements of civiliza- 
tion, which to us have now become neces- 
sities. In these America leads the world. 
In 1925 the United States consumed 
practically twice as much copper as in 
1913. 
due 


This increase in consumption is 
largely to first, of 
course, to of the 
population of the country, which of ne- 
cessity brings a normal increase in the 
demand for all commodities; second, the 
superiority and actual economy of cop- 


two causes; 


the normal growth 


per and its alloys have become more 
commonly known and it has replaced in- 
ferior metals in many uses and become 
more widely used generally. 

But America’s copper industry can not 
really prosper with European consump- 
tion so far below what may be consid- 
ered normal from all standards of the 
past. The copper industry has suffered 
as no other has suffered from the effects 
of the war. Like all other basic com- 
modities, prices of copper were high and 
demand active during the war period. 
But, unlike any other basic commodity, 


copper has never recovered from the 
war’s consequences. We all appreciate 
that the comparatively high prices pre- 
vailing during the four years prior to 
1919 were because of the war, but we 
do not all realize that the low prices 
since the war are due to the same cause. 
Our greatest customer, Europe, stagger- 
ing under a load of debt accumulated 


through dire necessity over a period of 


more than four years, has been unable 
to pay for anything but its bare needs. 
Its progress has been retarded and with 
it the progress of the copper industry. 

Europe consumed only slightly more 
copper in 1925 than in 1913, but con- 
sumption per capita was considerably 
less, while per capita consumption here 
was approximately 70 percent greater. 
It is this greatly lowered European con- 
sumption which has been the cause of 
the unprecedented depression in our cop- 
per industry since the World War. That 
this cause is but of a temporary nature 
is clearly obvious. And as it is grad- 
ually corrected and Europe is restored, 
financially and economically, America’s 
copper industry should once more thrive 
and prosper. 


A Large Copper Plant—The Miami Copper Company of Globe, Ariz. 
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COPPER MINING IN CALIFORNIA 


High Cost Of Operation Prevents Developing New Producers At Present Copper Prices— 
Principal Producers Are In Plumas, Shasta And Calaveras Counties, Which Produced Ap- 
proximately Fifty Million Pounds In 1925—Ranks High As Potential Producer 


OPPER mining in California has 
C occurred in three cycles, each of 

which has affected in general all 
the mines of the State, but each espe- 
cially marked by the development of 
some particular district. The metal 
was known in the 50s in many counties 
of the State, but copper mining did not 
begin until 1860, when the discovery 
of the Napoleon mine in southwestern 
Calaveras County initiated the first 
commercial production. 

During the period 1861-1869 the Na- 
poleon, Union, Keystone, Empire, 
Campo Seco and smaller mines of Cala- 
veras County were developed and pro- 
duced ores containing from 12 to 25 
percent copper. Only good grade ore 
could be handled because of the expense 
of marketing. Ore had to be taken by 
team, steamer and later by rail to San 
Francisco for trans-shipment to eastern 
refineries or to Swansea, Wales. But a 
few small reverberatory and blast fur- 
naces were built in the State and were 
producing matte before the latter year. 
Other counties became productive, as 
visiting miners returned to their homes 
from the Calaveras mines and took up 
the search. Production was established 
in practically every county on the 
western slope of the Sierra Nevadas, 
from Tulare at the south to Plumas. 
Several of the coast counties shared in 
the activity, Del Norte, in the extreme 
northwestern end of the state, ranking 
second to Calaveras. The Union, Em- 
pire and Keystone mines of Calaveras 
County, now consolidated and producing 
under the Calaveras Copper Company, 
produced 125,739 tons of ore assaying 
10 percent copper or better between 
1861 and 1869. The price of copper 
fell to a point where the mines of this 
State could make little or no profit and 
most properties lay idle between 1869 
and 1880. The mines of the Foothill 
Copper Belt had yielded their richest 
ores previous to this depression, but the 
great deposits of Shasta County had re- 
mained nearly untouched and their size 
was not realized by the few men who 
had prospected there. 

The prominent gossan outcrops of the 
Shasta Copper Belt were not recognized 
for many years as the cappings of im- 
portant copper deposits. The Iron 
Mountain Mine was located in the early 
‘60s as an iron mine, and so held until 
1879, when gold and silver were found 


*Mining Engineer, California State Mining 
Bureau 


By C. A. LOGAN * 


in the gossan by James Sallee, who op- 
erated it for these metals. Its career 
as a copper mine began in 1895, mark- 
ing the advent of the second cycle of 
copper mining. The early work at the 
Bully Hill and Ingot mines was also 
for gold and silver. 

The region by this time had a railroad 
passing through the copper belt, lime- 
stone and quartz were available nearby 
for flux and blast furnaces were built, 
so that it was possible to treat at a 
profit the large but comparatively low 
grade ore bodies. Shasta County be- 
came the principal copper producer of 
the state. Between 1896 and 1925, 
inclusive, the mines produced 661,530,- 
103 pounds of copper from a total of 


over 6,000,000 tons of ore. The prin- 
cipal producing properties were the 
Mammoth, Iron Mountain, Balaklala, 


Golinsky and Shasta King, on the west 
side, and the Bully Hill, Rising Star 
and Afterthought on the east. The col- 
lapse of the copper market at the end 
of the war, and the continued low price 
of copper, has resulted in the practical 
cessation of copper mining in that dis- 
trict. Production during the war was 
stimulated to the point where most ac- 
cessible reserves of ore were exhausted. 
Remaining proved ore bodies are prob- 
ably too low grade for exploitation under 
prevailing costs and at the present 
market price for the metal. The blast 
furnaces of the Mountain Copper Com- 
pany at Keswick and of the Mammoth 
Copper Company at Kennett have been 
dismantled. Copper at present is pro- 
duced in Shasta County, principally from 
the Rising Star Mine, at Bully Hill and 
the Afterthought Mine at Ingot, where 
the ores are worked chiefly for their 
zinc content. The Balaklala Mine is 
being reopened by the Mason Valley 
Mines Company as the type of ore found 
there is needed at their Thompson 
smelter. 

The third and latest development of 
copper mines in California has been 
along the Plumas Copper Belt in Plu- 
mas County, where the Engels Group 
and the Walker Mine are the chief pro- 
ducers. Many smaller mines in the 
same section are idle at present. Engels 
and Superior Mines were developed by 
Engels Brothers over a period of many 
years, and became important producers 
in 1915. The ore from the consolidated 


groups was treated in the first oil flo- 
tation plant operated on a commercial 
scale in California, as the sole means 
of concentration. This plant has been 
enlarged several times and has an ulti- 
mate capacity of 1,500 tons a day. In 
recent years its output has been aver- 
aging over 1,000,000 pounds of copper a 
month, reaching 1,250,000 pounds 
monthly at times. 

Walker Mine, operated by a subsidiary 
of Anaconda Copper Company, is 17 
miles south of Engels. While the flota- 
tion plant here has less than half the 
capacity of that at Engels, the annual 
production does not lag far behind, 
amounting to 11,301,159 pounds for the 
year ended June 30, 1924. The copper 
output of the county, coming almost en- 
tirely from these two groups, amounted, 
in 1925, to 26,950,029 pounds. Besides 
the counties mentioned, where the bulk of 
our copper production has occurred, 
smaller and irregular production has 
been made from Trinity, Siskiyou, Placer, 
Inyo, San Bernardino and other counties. 
The Island Mountain Mine in southwest- 
ern Trinity County is the only present 
producer of any importance in this list. 


GEOLOGY oF CoPpPER Deposits 

The mines differ considerably as re- 
gards geology and types of ore. In the 
workings of the Calaveras Copper Com- 
pany (the old Keystone, Empire and 
Union mines) the ore is chalcopyrite with 
more or less pyrite and is deposited typi- 
cally along seams in black Mariposa 
(Jurassic) slate, in the form of lenses 
with their long axes parallel to the dip 
and strike of the bedding planes of the 
slate. The main orebody is 600 feet 
long, averages 15 feet wide, dips 6) 
degrees northeast and strikes northwest. 
Serpentine lies on the footwall of the 
slate and amphibolite schist, or meta- 
diabase, on the hanging wall. A grano- 
diorite dike, said to carry up to 1% 
percent copper, has been noted as an 
intrusive in the slate. The main ore- 
body averages 4 percent copper, but at 
times rich bunches of chalcopyrite, 
carrying as much as 20 percent copper, 
are found. Smelter returns show no 
gold, and only one ounce of silver for 
each 980 pounds of copper. Present 
work is through a shaft 1,250 feet deep 
on the dip. 

Other past producers in the same 
county, such as the Penn Mine and the 
Napoleon Mine, show lens-shaped ore- 
bodies in amphibolite or metadiabase, 
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with the ores carrying gold, silver and 
zinc as well as copper. The Calaveras 
Copper Company is the only operator 
not having gold or silver in their ore 
sufficient to aid them. 

The Engels deposit in Plumas County 
was first described by H. W. Turner 
and A. F. Rogers as a magmatic segre- 
gation in norite-diorite, which was 
probably a differentiation product of 
the granodiorite batholith of the Sierra 
Nevadas. L. C. Graton and D. H. Mc- 
Laughlin later expressed the opinion 
that the ore minerals were introduced 
after the rock had solidified and had 
suffered notable dynamic and structural 
changes. The Engels ore is generally 
low grade and disseminated; in the ad- 
joining Superior Mine, owned by the 
same company, the ore is deposited 
largely along joint planes and is clearly 
secondary. The oxidized zone showed 
a leached rock, stained by malachite, 
limonite and chrysocolla. It was _ ir- 
regular in its lower limits, merging into 
chalcocite and carbonates. Below this 
the zone of sulphide enrichment was 25 
feet thick, yielding chalcocite carrying 
16 to 20 percent copper. Lower grade 
bornite ore appeared at a depth of 100 
to 130 feet. Pyrite is absent or nearly 
so. The average length of the Engels 
orebody is 800 feet, average width 60 
feet, with naturally no well defined 
walls. The average ore milled (the 
mixed product of the two mines) con- 
tains 2% percent copper, a little gold 
and silver. No. 10 tunnel, completed in 
1925 at a cost of $400,000, has a depth 
of 1,262 feet. Engels total production 
to 1926 has been about 110,000,000 
pounds of copper. 

At the Walker Mine, second largest 
copper producer in the State, the vein 
is a strong, well defined quartz-filled 
fissure in hard diorite walls. On No. 3 
level the vein was 20 feet wide, and on 
No. 4 level 45 feet wide, and the ore- 
shoot was 900 feet long. A high grade 
streak five to six feet wide and 140 feet 
long on No. 4 level carried 15 to 17 per- 
cent copper. Chaleopyrite is most 
prominent, but bornite occurs, and 
pyrite is common. The gangue contains 
barite as well as quartz. The ore runs 
3% to 4 percent copper, 0.6 ounce silver 
and 0.1 ounce gold per ton. No. 8 
tunnel, at an elevation of 6,200 feet 
above sea level, is the main working 
level, giving a depth of 800 feet. 

In Shasta County’s copper belt the 
orebodies occur in the Bully Hill and 
Balaklala rhyolites. The orebodies are 
roughly lens-shaped, occupying shear 
zones, and ranging from a few inches 
to 100 feet wide. Their age is thought 
to be Jurassic. The Mammoth orebody 
was 800 feet long and 200 feet deep, 
consisting of flat-lying lenses. It aver- 
aged 3 percent copper and $2 per ton 
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in gold and silver, the principal minerals 
contained being pyrite, chalcopyrite and 
sphalerite. Another example is the im- 
mense pyrite deposit of the Mountain 
Copper Company’s Hornet Mine, mined 
as a source of sulphuric acid and carry- 
ing only 0.7 percent copper. 

At Bully Hill and Ingot the ores of 
the mines formerly worked entirely for 
copper have shown in later years an 
increasing amount of zinc. It is a com- 
plex, finely disseminated ore, carrying 
an average of 16 percent zine and 3 per- 
cent copper, with 5% ounces of silver 
and 0.03 ounce gold per ton, at the 
Afterthought Mine. In the Rising Star 
Mine at Winthrop the zinc content of 
ore reaches 22 percent. Both properties 
are being operated by California Zinc 
Company. Depths of 800 and 1,100 feet, 
respectively, have been reached. 

Besides these developed and produc- 
ing districts there are promising deposits 
in Siskiyou County, notably the Grey 
Eagle Mine, near Happy Camp, and the 
Blue Ledge Mine in Elliott Creek dis- 
trict, near the Oregon State line. 
Numerous gossan outcrops, showing 
copper, but only slightly prospected, 
occur throughout the western § and 
northern parts of the county. The re- 
gion of these mines has no railroad and 
the character of the country is such 
that mineral products and timber are 
the only probable sources of revenue 
for one. 


MILLING AND SMELTING; PRESENT 
STATUS OF OPERATIONS 


California copper mines have been 
handicapped from early days by dis- 
tance from smelters and markets. In 
the ’60s ore was hauled by teams even 
from such remote districts as Alpine 
County, on the Nevada State line, across 
the Sierra Nevadas to Sacramento for 
shipment to the East or abroad by 
water. In Calaveras County mines are 
some distance from railroad. Smaller 
properties shipped ore, 10 percent ore 
being about as low grade as could be 
handled, though this varied with dis- 
tance from railroad. Both the Penn 
Mine at Campo Seco (now idle) and the 
Calaveras Copper Company have oper- 
ated blast and reverberatory furnaces. 
As they are outside the National For- 
ests and not in a farm country they 
were not molested. The latter company 
has lately put a new reverberatory fur- 
nace in commission. Ore is concen- 
trated by oil flotation, giving a product 
containing 18 percent copper, which is 
sintered in a Dwight & Lloyd sintering 
machine, smelted, and matte treated in 
converters and blister copper shipped to 
Tacoma. The blast furnace is kept to 
smelt ore containing 10 percent or more 
of copper. The flotation plant can 
handle 400 tons of 4 percent ore daily. 


September, 1926 


Agitation that arose in Shasta Coun- 
ty forced the installation of bag houses 
at the smelters. The semi-pyritic pro- 
cess of smelting was used at Kennett, 
where the smelter capacity was 
tons, the ore aver#zing 3 percent copper 
in recent years. No smelters are in com- 
mission in that county, the above one 
having been the last in operation, but 
now being in process of wrecking. 
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Numerous methods for the separation 
of copper and zinc have been tried upon 
the ores at Ingot and Bully Hill, where 
in late years zinc has become the prin- 
cipal metal. At present California Zinc 
Company is operating a bulk flotation 
plant at Winthrop, where ore from both 
the Afterthought and Rising Star mines 
is concentrated. The product carries 
43 to 49 percent zinc, about 4 percent 
copper, 7 to 11 percent iron, 1.5 percent 
lead and 2.3 percent silica. It is shipped 
to Belgium for separation. During flo- 
tation treatment about one-half the 
pyrite is dropped by alkalizing the pulp. 

During the early years of develop- 
ment at Engels the mine was separated 
by 26 miles of rough mountain road from 
the nearest point on the Western Pacific 
Railway. A blast furnace was built in 
1911, but was never used because of ob- 
jections by the United States Forest 
Service. A minerals separation flota- 
tion plant was built in 1914 and has 
subsequently been enlarged to a work- 
ing capacity of about 1,000 tons a day, 
with an ultimate capacity of 1,500 tons 
daily. The Indian Valley Railroad, 22 
miles long, was built to the mine in 
1916, being financed largely by the min- 
ing company. Concentrate carries 30 
percent copper, 0.08 ounce gold and 8 
to 10 ounces silver per ton. This mine 
is at an elevation of 5,263 feet in a 
well timbered country. 

Concentrate from the Walker Mine’s 
flotation plant is delivered over their 
aerial tramway, 9 miles long, to the 


Western Pacific Railway at Spring 
Garden for shipment to the Utah 
smelter. 


Besides these plants, Mountain Cop- 
per Company maintains a smelter at 
Martinez, where they handle pyrite cin- 
der for its copper content, after it has 
been treated for the manufacture of 
sulphuric acid. The ore comes from 
their Hornet Mine, in Shasta County. 


CONCLUSION 

California cosper mines operate at 
comparatively high costs. There is con- 
sequently no incentive for developing 
new properties with present market 
prices for copper, although conditions do 
justify the maintenance and operation 
of such plants as are now in commis- 
sion. The copper production of the 


State in 1925, according to the records 
of the Cali- (Continued on page 639) 
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AMERICA’S SILVER INDUSTRY 


Silver Producers Are Keenly Alive To The Possibilities For Increasing Production—Agree- 
ment With Silverware Manufacturers For Increased Use In The Arts Promises Interesting Re- 
sults—Report of Indian Commission And Its Effect Upon Industry 


LTHOUGH silver is used and 

valued in every known part of 

the world, its production is pri- 
marily American in origin. According 
to the American Bureau of Meta! Sta- 
tistics, the production of silver in the 
United States, Canada, Mexico, and 
South America constitutes about 85 per- 
cent of the total world production. In 
turn, a very large percentage of the 
silver produced on this continent out- 
side of the United States is owned or 
controlled by United States citizens. The 
United States in this respect occupies a 
position as to silver comparable to that 
of the British Empire as to gold. Any 
development, therefore, which affects 
the price or use of silver directly af- 
fects the United States. Whereas we 
have been able to build up a domestic 
demand for most of our principal com- 
modities to an extent sufficient to make 
our domestic producers almost or quite 
independent of foreign consumption, sil- 
ver is peculiar in that by far the prin- 
cipal consumption occurs outside of the 
United States and _ its possessions. 
Furthermore, the uses of silver are such 
that a low price is more apt to dis- 
courage than encourage consumption. 

According to figures published by 
Messrs. Handy & Harman of New York, 
India and China have taken for the 
last two years over 60 percent of the 
current world’s production of silver. The 
Orient seems to have taken over 75 per- 
cent for the first six months of 1926. 
Realizing the controlling percentage 
which the Orient takes, and also our 
relatively slight influence in this field, 
it is very easy to drift into an attitude 
of laissez faire; this the silver producers 
of the United States are not doing, and 
correctly so in my estimation. 
Although the Oriental demand for sil- 

ver is of more importance than all other 
uses combined, these other uses are im- 
portant and serve to take a substantial 
percentage of each year’s production and 
also serve to create a secondary demand 
during periods when the East is tem- 
porarily out of the market, thereby ren- 
dering a real service to silver. It is for 
this reason that the silver producers 
have agreed to join with the silverware 
manufacturers in an advertising cam- 
paign looking toward the increased use 
of silver in the arts. It is still too early 
to form an opinion as to whether this 
campaign will bear fruit, but we are all 
very hopeful. 


_ * Vice-President and Manager, American Smelt- 
ing and Refining Co. 


By HAMILTON M. BrusH* 

Handy & Harman give as their esti- 
mate of the consumption of silver in the 
arts and industries of the United States 
for the years 1921 to 1925, 
following: 


inclusive, the 


Ounces 
1921 . 18,000,000 
1922 ean 24,000,000 
1923. 29,000,000 
. 28,000,000 
31,000,000 


Indications are that 1926 will exceed 
1925. If this trend can be maintained, 
or possibly even slightly increased, it will 
be of real benefit to the silver producer, 
and that is the attempt that is being 
made. 

Although we have not heard nearly 
so much in the recent past concerning 
the use of silver for subsidiary coinage 
purposes in Europe, I am convinced that 
this situation is 
couraging way and as 
sible under the present disorganized 
financial condition of such countries as 
France, Belgium, Italy and Poland. The 
Austrian and German Mints have been 
busy continuously in minting silver 
coins and have been in the market quite 
regularly Some of 
this coinage, in Austria particularly, is 
for other countries which use the Maria 
Theresa Dollar for their standard coin. 
It is this action on the part of Germany 
and Austria, and to a extent on 
the part of Russia, which is encourag- 
ing. 

You will remember that both Austria 
and Germany commenced the minting of 
silver coins at a time when money was 
scarce and their Governments almost 
bankrupt. It is my understanding, al- 
though I cannot state it as a fact, that 
the coinage of silver in Germany was 
undertaken by the German Government 
against the advice of the American ex- 
perts on the Dawes 
know it to be a fact 
American experts on 
was very much opposed to the pur- 
chase of silver for purposes, 
stating that, in his opinion, it was a 
wicked waste of money urgently required 
for other purposes. The German Gov- 
ernment, however, interpreted correctly 
the mental attitude of their citizens. The 
Germans had become distrustful of their 
paper Marks and paper currency which 
depreciated in value almost from day to 
day; they had a mental picture of the 
old days when they were jingling 


developing in an en- 


rapidly as pos- 


for their supplies. 


lesser 


Commission. Il 
that one of the 
this commission 


coinage 


sil- 


ver Marks in their pockets and when 
these Marks remained constant in value 
from year to year. It was necessary to 
re-establish the confidence of the great 
mass of German people in their own cur- 
rency, and what more direct method 
could be found than by again allowing 
them to carry the old silver coins of pre- 
war standard fineness? As a matter of 
fact, the confidence was restored and the 
same expert who several years ago de- 
plored the coinage of silver as a waste 
of money has since admitted that pos- 
sibly the German Government was cor- 
rect in its attitude and that the cir- 
culation of these coins had a very real 
part in helping to re-establish this con- 
fidence. 


In view of the actual experience in 
Germany and Austria, it is a natural 
hose that when the financial position 
of France, Belgium and Italy becomes 
stabilized, these countries will decide to 
profit by the example of their neighbors 
and resume the use of silver in subsid- 
iary coinage. It may be that Russia 
also will be included in this list, and, if 
so, it will have a tremendous influence 
on the future of silver. 

The visible stocks of silver in the Far 
East are undoubtedly large. It is re- 
ported that stocks of silver in Shanghai 
were 120,000,000 ozs. as of July 1, 1926, 
as against 100,000,000 ozs. as of Jan- 


. uary 1, 1926, and 88,000,000 ozs. as of 


January 1, 1925. Probably these large 
stocks are more apparent than real as 
the disturbed conditions in China have, 
without doubt, forced the dispatch of a 
very considerable quantity of silver to 
the Shanghai banks for safekeeping. Al- 
though it is obviously impossible to make 
any definite statement of fact, because 
of the lack of Chinese statistics, it 
would not be surprising to find that the 
increase in the visible stocks in the 
vaults of the Shanghai banks was bal- 
anced by the decrease in the invisible 
stocks of the smaller interior banks and 
merchants. 

The silver reserve in India reported 
in the currency returns amounted to ap- 
proximately 307,000,000 ozs. on June 22, 
1926, as compared with 286,000,000 ozs. 
on January 1, 1926, 277,000,000 ozs. on 
January 1, 1925, and 298,000,000 ozs. on 
January 1, 1924. Although these stocks 
would seem to be of ample proportions, 
you will note that there has been prac- 
tically no increase in the amount since 
January 1, 1924. This would indicate 
that the up-country demand in India has 
during the last two and one-half years 
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fully absorbed the tremendous shipments 
of silver into India during that period. 

Silver shipments to the Far East have 
compared as follows—in ounces. (Con- 
verting the reports in pounds sterling 
at 65c per ounce): 


First First 
6 Months 6 Months 

1925 1926 

Ounces Ounces 
New York to India....... 37,498,000 32,333,000 
San Francisco to China.. 16,646,000 26,881,000 

London to India and 

China (approx.) ....... 20,000,000 26,000,000 
New York to China...... 644,000 8,147,000 


ments from these three principal ports 
to India and China 
for the first six 
months of 1926 were 
only some 
million 


not 
twenty 
ounces greater than 
for the same period 
of last year, but 
that at 93,000,000 
ounces for the half 
year, shipments are 
going forward at 
the rate of 186,000,- 
000 ounces per an- 
num, or over 75 per- 
cent of the current 
estimated world 
production. This in- 
dicates that the 
Far East is, as 
usual, taking its full 
share currently of the new silver pro- 
duction of the world. 

There has been considerable specula- 
tive buying and selling of silver in the 
recent past due to uncertainties as to 
the nature of the report to be issued by 
the Indian Currency Commission. This 
commission appointed by the Crown, be- 
cause of an insistent demand on the 
part of Indian merchants and bankers 
for a gold standard, has completed its 
hearings both in India and England, and 
its report has been published within the 
last few days (August 3rd).  Unfor- 
tunately at the time of writing it is im- 
possible to refer to this report except in 
a most general and tentative manner as 
the official copy of the report has not 
vet been received in this country and 
the cabled reports, both private and to 
the Press, are contradictory in many 
ways. 

It would seem from the cables received 
that the report is more unfavorable to 
silver than was generally believed would 
be the case, particularly if we look ahead 
10 or 20 years. If the cabled reports 
are correct, the high spot in the report 
as it affects silver is the recommendation 
that beginning as soon as practicable 
paper currency notes shall be issued by 
a central bank and that these currency 
notes shall not be exchangeable for silver 
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rupees as is now the case; that 
the notes shall be secured by gold 
and gold securities instead of by silver 
as at present and that a _ consider- 
able part of the silver reserve stock 
now held against outstanding rupee 
notes shall be gradually disposed of over 
the next 10 years as the Indian public 
acquire confidence in the new notes. The 
old rupee silver coins are still to cir- 
culate and the old notes redeemable in 
silver are to continue to circulate for 
the present or until confidence is ac- 
quired in the new notes. 

A cable just received from London 
states that the excess silver reserve for 


Mill And Some Of The Shafts Of The Tonopah Mining Company, 


sale over the next 10 years, should every- 
thing work out according to plan, will 
be somewhere between two hundred and 
two hundred and fifty million ounces. 

Although I must repeat that any state- 
ments made at the present time must 
of necessity be tentative, I would call 
attention to a number of important 
factors for the encouragement of the 
American silver miner. 

1. The English Government is com- 
mercially wise, and if they have silver 
to ‘sell they will certainly not sell it on 
a weak or declining market, but will 
wait until such time as world conditions 
are favorable for silver and they can 
dispose of their excess stock at satis- 
factory prices. 

2. The English Government knows the 
interest which the United States has in 
silver through our Treasury and Fed- 
eral Reserve Bank officials and is not 
going to do anything willingly to create 
an unfriendly attitude on their part. 

3. Silver has been flowing into India 
zx) the rate of tens of millions of ounces 
per annum for over half a century and 
in substantial amounts for hundreds of 
years before that. No one has any con- 
ception of the amount of silver now 
stored in India: It has been variously 
estimated all the way from three to six 
billion ounces. 
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The wealth of India is principally 
concentrated in land, cattle, gold, silver 
and precious stones, and not in indus- 
tries or interest-bearing securities. Any 
action on the part of India, therefore, 
which would reduce the price of silver 
by say 10 or 20 percent would take a 
tremendous slice from the national 
wealth of India and would be much more 
harmful to the Indian people themselves 
than to any other people in the world. 
It is, therefore, almost inconceivable 
that India should take any action of such 
a nature as to automatically injure her- 
self to such an extent. 

4. The report is, no doubt, a carefully 
thought-out, sound 
financial scheme, 
but its success de- 
pends entirely upon 
the cooperation of 
the four hundred 
millions of native 
Indians. If they re- 
fuse to take paper 
rupees not convert- 
ible into silver and 
with an insufficient 
gold stock to allow 
them to get actual 
gold therefor, it is 
entirely possible 
that with their cen- 
turies of custom be- 
hind them they will 
still insist upon get- 
ting the actual silver rupee. 

5. Pessimistic conclusions have been 
drawn from the fact that should this 
report be accepted, the Indian Govern- 
ment would not be in the market for 
silver for coinage purposes in the future, 
but we must remember that silver has 
taken pretty good care of itself for the 
last eight years, during which period 
the Indian Government has not bought 
a single ounce of silver for coinage pur- 
poses. All the tremendous takings of 
silver by India in the last eight years 
have gone up-country and not into of- 
ficial reserves; in other words, the sil- 
ver has been made into trinkets, orna- 
ments, or has more directly gone into 
hoarded stocks of either nobles or peas- 
ants. 

The new or supplemental Pittman act, 
providing for the purchase of an addi- 
tional 14,000,000 ounces of silver by the 
United States Government at $1.00 per 
ounce, was passed by the Senate at its 
last session, but was not passed by the 
House. There is considerable doubt as 
to whether this act will ever become a 
law. Although approximately $5,000,- 
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000, which represents the difference be- 
tween the current market price and 
$1.00 per ounce on this quantity of sil- 
ver, would be received with open arms 
by the silver miners of the United 


You will see, therefore, that ship- 
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States, the passage or non-passage of 
the act would have no real or lasting 
bearing on the silver market of the 
world. From a broad market viewpoint, 
therefore, the act is of itself unimport- 
ant. Naturally it affects the well-being 
of the silver miners, and its passage 
would remove from their minds the feel- 
ing that an injustice to them has been 
done. 

There is little that can be said look- 
ing backward, and nothing that can be 
said with certainty looking forward con- 
cerning prices. The highest level reached 
in New York since 1922 was 73%c; the 
lawest level 62%c 

From 1926 up to the day when the 
report of the Indian Currency Commis- 
sion was released, the range has been 
between a high of 68%c and a low of 
63c. Since the report was published, the 
price declined on one day to 615%c per 
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ounce, but immediately recovered to 
over 62c, where it now is (August 10). 
The deduction we would draw from this 
record is that silver has reached a new 
post-war level between 62c and 72c per 
ounce. Every time silver has approached 
72c per ounce there has been a tremen- 
dous volume of selling sufficient to sat- 
isfy the demand; conversely every time 
silver has approached per ounce 
there has been an equally insistent de- 
mand to support the price. As this sit- 
uation has existed for about five years, 
the supposition is that after the violent 
fluctuations of the war years we have 
established a new silver 
around 67c per ounce. 


62c 


price level 
It will probably 
require some major disturbance to move 
silver out of this price range; whether 
the effect of the Indian Currency Com- 
mission’s report is such a major disturb- 
ance it is still too early to tell. 


INVESTIGATION OF CURRENCY AND FINANCIAL 


CONDITIONS 


Meeting Of American Silver Producers’ Association, In 

Conjunction With Annual Meeting Western Division The 

American Mining Congress, To Consider Plan Proposed By 
Senator Oddie To Investigate Conditions 


ONSIDERATION is expected to 

be given by the American Silver 

Producers’ Association at _ its 
meeting at Denver, September 20, of a 
proposal of Senator Tasker L. Oddie, of 
Nevada, chairman of the Senate Com- 
mittee on Mines and Mining, and former 
chairman of the Senate Gold and Silver 
Commission, for an investigation of cur- 
rency and financial conditions of the 
principal countries of the Orient and 
South America, either by a Senate com- 
mission or a subcommittee of the Bank- 
ing and Currency Committee of’ the 
Senate. 

Correspondence which has been ex- 
changed between Senator Oddie and 
F. Y. Robertson, vice president of the 
United States Smelting, Refining and 
Mining Co. of New York, on the sub- 
ject has been referred by Mr. Robertson 
to the directors of the Silver Associa- 
tion. The correspondence began with a 
letter from Mr. Robertson to Senator 
Oddie, in which he inclosed a letter 
written by him to the directors of the 
Silver Association relative to the action 
of the English Royal Currency Commis- 
sion of London in establishing India 
upon a gold basis and the effect in India 
of the displacement by gold of its im- 
mense stocks of silver, which would be 
thrown upon the world’s market in or- 
der that India might purchase her gold 


requirements. Mr. Robertson pointed 
out that during the past several years 
the importation of gold into India has 
been increasing. “If England desired to 
place India upon a gold basis, she could 
do so regardless of how it affected other 
countries, if it was decided that it was 
for her financial and commercial inter- 
ests so to do,” said Mr. Robertson. “But 
as England and the United States are so 
close together in their policies for the 
rehabilitation of the financial conditions 
of European countries, a remonstrance 
by the administration at Washington 
against any action that would tend to 
demonetize silver currency would be 
given proper weight.” But Mr. Robert- 
son further pointed out that the de- 
monetization of silver would effect a 
very considerable loss upon mining com- 
munities, and he requested Senator 
Oddie to protest against demonetization 
of silver. 

Senator Oddie advised Mr. Robertson 
that when the Senate Gold and Silver 
Commission was investigating foreign 
currency and exchange it noted the in- 
creasing importation of gold into India 
and anticipated that the strengthening 
of India’s gold position might culminate 
in the present situation. Through fail- 
ure of Congress to continue the life of 
the commission, Senator Oddie points 
out that there is at present but little 
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information available the 
conditions in 
India, China, Japan, and countries in 
South Such information 
would, however, be of value in determin- 
ing current currency policies. 


concerning 
currency and financial 


America. 


SILVER CONSUMPTION 


“The work which was done by the com- 
mission in analyzing currency and finan- 
cial conditions in European countries 
was of great assistance in expediting 
more normal conditions by the resump- 
tion of the gold standard in several 
countries and stabilizing the currency 
unit in others,” says Senator Oddie. 
“While inflation compelled 
European countries to debase their silver 
coinage in order to maintain silver cir- 
culation, the more recently improved 
conditions resulting from deflation have 
in a number of countries made it pos- 
sible to remint silver coins of a higher 
degree of fineness, which has resulted in 
the consumption of American silver. A 
movement is now under way which may 
greatly expedite the improvement of cur- 
rency and financial conditions in France 
and Italy, which, if successful, should 
result in an increased use of silver for 
currency purposes. 


currency 


CONGRESSIONAL COMMITTEE 

“A Senate commission or a subcom- 
mittee of the Banking and Currency 
Committee of the Senate should be given 
authority to investigate the currency and 
financial conditions of the principal coun- 
tries of the Orient and South America, 
so that reliable information could be 
made available to safeguard the mone- 
tary conditions of gold and _ silver 
throughout the world,” concluded Sena- 
tor Oddie. 

Mr. Robertson was not inclined to look 
with much favor upon a further investi- 
gation of currency situations, saying: 

“The information from such commit- 
tees is usually very voluminous and full 
of uninteresting, but probably necessary 
data, and therefore is read and studied 
by only a few of the people who ought 
to be interested in the subject. If these 
reports could be condensed and concrete 
conclusions, facts, and figures be sub- 
mitted, the general feeling of the public 
would be much more favorable to the 
various committees and their reports on 
important subjects. However, we are 
sending your letter to each director of 
the American Silver Producers’ Associa- 
tion, and it will undoubtedly be consid- 
ered at the coming session of the asso- 
ciation, which is expected to be held in 
Denver, September 20.” 


THE OUTLOOK FOR DOMESTIC SILVER PRODUCTION 


Problems Of Silver Industry Run Into International Finance and Economics—Political Action 
Big Factor—Present Downward Price Tendency A Temporary Disturbance As Importance Of 
Silver To The World Will Unquestionably Bring Conditions Back To Normal 


DISCUSSION on the outlook for 
A& domestic silver production 

necessarily involves a number of 
factors apparently outside of production 
itself. 

The ramifications of this silver prob- 
lem are extensive. They immediately 
run into International finance and eco- 
nomics. No one who gives the subject 
thought and study can fail to be im- 
pressed with the great difficulty of 
reaching worth-while conclusions. 

In considering the phases of cost pro- 
duction and consumption of other com- 
modities, the problem is simple as com- 
pared with a similar consideration re- 
specting silver. Silver, while it is 
properly regarded as a commodity, is 
also very definitely a money metal. 
Civilized countries of the world are on 
a gold basis, it is true, but silver is 
recognized and used as subsidiary money 
throughout the world. Indeed, 700,000,- 
000 people in the Orient know no other 
medium of exchange. This money at- 
tribute of silver makes it difficult to 
consider it in the same way as other 
commodities are considered. 

Furthermore, the indestructible qual- 
ity which attaches to silver as it does to 
gold and has made it so ideal for money 
purposes throughout the ages, brings 
into consideration another perplexing 
factor. It has been estimated that there 
are 10,000,000,000 ounces of silver in ex- 
istence today. Where this vast horde is 
cannot be determined for certain. It is 
known, however, that the Oriental coun- 
tries, particularly India and China, con- 
tain by far the largest part of this tre- 
mendous total. It is apparent that this 
fa:t has a governing influence on the 
pr ce of silver. No one knows and no 
one can find out when or to what extent 
portions of this horde will leave its 
hiding place and come on to the general 
market. 

Bearing in mind the foregoing obser- 
vations, and furthermore, recognizing 
the factor of Oriental trading and ex- 
change and the effect that these vital 
factors have upon world production as 
well as domestic production, it becomes 
apparent how difficult it is to reach defi- 
nite conclusions respecting the domestic 
production of silver, which is the ques- 
tion the writer is asked to discuss. 

The average world production of silver 


* President of the American Silver Producers 
Association, Vice-President and Managing Direc- 
tor Silver King Coalition Mines Co., Salt Lake 
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over a period of years is not far from 
200,000,000 ounces per annum. Of this 
amount, the United States produces 
about 35 percent. This production, both 
world and domestic, comes generally 
from three sources, which may be di- 
vided approximately into straight sili- 
ceous silver ores, copper silver ores, and 
more or less complex lead zinc silver 
combinations, each class furnishing be- 
tween 30 and 35 percent of the produc- 
tion. 

In July, 1925, a formal hearing was 
had before the Commissioner of In- 
ternal Revenue at Washington for the 
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purpose of showing cause why silver 
mines should not be revalued on a lower 
basis, the particular point involved being 
a proposed change in the price of silver 
as of March 1, 1913, from 65 cents to 
57.8 cents. 

At this meeting about 65 producers 
were present. Much study and thought 
had been given by producers to the 
problem presented, with the result that 
the suggestions of some of the engineers 
in the Metal Valuation Division of the 
Internal Revenue Bureau were not 
adopted, the Commissioner being con- 
vinced by the producers’ arguments that 
65 cents per ounce was a _ reasonable 
price for valuation purposes to put upon 
silver. 

In the work performed to sustain the 


contention of the producers, the most 
eminent authorities on mining, geology, 
and economics were consulted, and their 
unanimous opinion sustained the conten- 
tion of the producers and doubtless 
strongly influenced the decision of the 
Commissioner of Internal Revenue. 

Without attempting in this _neces- 
sarily brief article to fully present the 
arguments and facts as brought out by 
these eminent authorities, it is neverthe- 
less pertinent and proper to indicate in 
a general way the facts leading to their 
conclusions. 

Prof. Edson S. Bastin, an eminent 
geologist whose experience compre- 
hends the entire Western Hemisphere, 
and who has been a member of the coun- 
cil of the Geological Society of America 
and the vice-president of the Society of 


. Economic Geologists, epitomizes the situ- 


ation in a communication to the Ameri- 
can Silver Producers Association just 
prior to the Washington Conference re- 
ferred to heretofore. He said: “In my 
estimation every legitimate effort to 
stimulate production must be made if 
the world’s increasing needs for silver 
are to be met. Frior to the outbreak of 
the world war the world’s outlook for 
silver production was discouraging, in 
view of the. difficulty in finding new 
mines, the exhaustion of the enriched 
upper portions of many silver deposits, 
and the waning production from the Co- 
balt District, and the exhaustion of old 
imine dumps treatable by cyanide pro- 
cess. During the war the world’s needs 
vastly increased and present needs for 
monetary rehabilitation are large and of 
prime importance. New discoveries and 
developments have not kept pace with 
these needs and production from known 
mines must be maintained at high levels 
to meet situation.” 

The Eastman Kodak Company, repre- 
senting a tremendous industrial use of 
silver; Dr. George F. Kunz, an expert on 
precious metals and member of many 
scientific and learned societies here and 
abroad, and a representative of one of 
the largest silver manufacturing indus- 
tries in the world; Dr. Irving Fisher, 
well known economist, mathematician, 
and professor of political economy of 
Yale University; Professor Warren N. 
Persons, formerly professor of eco- 
nomics at Dartmouth and later of the 
Department of Business Administration 
and Banking of Colorado College, and 
now professor of economics at Harvard 
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University; Dr. Waldemar Lindgren, 
professor of geology and head of the 
Department of Mining and Geology at 
Massachusetts Institute of Technology; 
and Dr. L. C. Graton, professor of eco- 
nomic geology at Harvard, all agree 
with the convictions expressed in the 
quoted opinion above. 

Silver cannot be produced at a profit 
which justifies the extinction of purely 
silver mines for much less than 75 
cents an ounce. The same statement 
applies to other producing mines if the 
costs of production are charged to silver. 
In the copper and lead silver producing 
groups, however, the price of these baser 
metals strongly influences and perhaps 
governs the silver production. Never- 
the’ess it is true that a lower price for 
silver automatically reduces production 
and has a tendency to stimulate con- 
sumption. This condition reacts and 
tends to equalize the situation by a 
gradual rise in price for silver and a 
gradual resumption of production. 

It is true that political action respect- 
ing silver’s use in coinage profoundly 
affects price and consequently, produc- 
tion. Recent action of the British gov- 
ernment in respect to India, as a notable 
case in point, has caused grave appre- 
hension in the minds of silver miners 
as to the future price trend. 

The long view of the situation, how- 
ever, is apt to reach the conclusion that 
even this important governmental action 
will have but temporary influence. When 
it is realized that uncounted millions of 
people—common people if you please— 
know of no metallic money but silver 
and demand it for their use, a pessi- 
mistic outlook for silver is unthinkable. 

Middle Europe must be supplied with 
silver for subsidiary coinage in order 
that the various monetary systems be 
rehabilitated, and industrial and _ politi- 
cal confidence be re-established in the 
minds of the people of these various 
countries. 

Our country, which within its borders 
produces say 35 percent of the average 
world production, and whose citizens 
own or control perhaps 60 percent of 
the world’s production, should be pro- 
foundly concerned that the great indus- 
try of silver production receive intelli- 
gent consideration in order that con- 
structive steps be taken for its preser- 
vation and development. 

The foregoing brief discussion will not 
be regarded as a logical argument on the 
question submitted, namely, the out- 
look for domestic silver production. In- 
deed, it only touches a few of the high 
spots in this complicated and _ inter- 
related question. However, a conclusion 
can be drawn that because geology knows 
of no great unexplored area which is 
likely to produce substantial amounts of 
silver; because of the rapid increase in 
the use of the white metal in trade and 
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industry; because of the increase in 
population, the increase in per capita 
wealth, the rising standard of living and 
the notable increase in cultural develop- 
ment—because of these incontrovertible 
facts, domestic silver production should 
be maintained, and the price trend for 
the metal, in spite of an apparent pres- 
ent tendency downward, should increase 
substantially above the present market. 


UNIVERSITY OF ARIZONA 
COURSE IN THE ADMINIS- 
TRATION OF MINERAL IN- 
DUSTRIES 


The College of Mines and Engineering 
of the University of Arizona will offer 
during the academic year of 1926-27 a 
course in the administration of mineral 
industries, which contains a number of 
unique features and seems to offer well- 
qua'ified men an exceptional opportunity 
to equip themselves for relatively rapid 
advancement to administrative positions 
in mines, mills, and smelters. 

Admission Requirements.—No one will 
be admitted to the course unless fully 
qualified in the following particulars: 

1. He must have at least a 
bachelor’s degree in mining engineering 
or metallurgy from an institution of 
recognized standing. 

2. He must have enjoyed several years 
of successful experience since gradua- 
tion from college. 

3. He must be selected and highly en- 
dorsed by his employers to enroll in the 
course. 


received 


4. He must sign a statement to the 
effect that if, after graduation from the 
course, he reenters the employment of 
the company for which he was working 
rrior to taking the course he will accep 
a position at no higher rank and carrying 
no higher salary than the one he pre- 
viously filled. 

The cooperating companies hereafter 
listed agree to reemploy the men who 
gain leaves of absence to take the course. 
But such reemployment will be at no 
higher salary or rank than formerly re- 
ceived and held. 

5. He must make application for ad- 
mission to the course prior to August 15, 
giving the data outlined on a circular 
entitled “Information for Applicants,” 
which may be obtained from the dean, 
College of Mines and Engineering (Uni- 
versity of Arizona). 

Nature of the Course.—The course will 
run through one college year of approxi- 
mately nine months. It will comprise 
five months of formal study of economic 
sudjects on the campus of the university, 
and four months of field work on the 
properties of different large mining or 
smelting companies in Arizona. The 
campus and field work will alternate, the 
first month being svent on the campus, 
the second in the field, the third on the 
campus, etc. 
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Number That Will Be Admitted to the 
Course——It is tentatively proposed to 
limit the class to 12 men. If more than 
this number apply, it is probable that 
only the 12 men who appear to be best 
qualified will be admitted. 


The Supervisor.—Dr. E. P. Mathewson 
has been selected to supervise this course. 
He is so well known among mining men, 
being generally recognized as the leading 
economic metallurgist in ‘the country, 
that it seems hardly necessary to present 
his qualifications. 

Cost of the Course.—It is estimated 
that the necessary expenses of a student 
who takes this course need not exceed 
$625 a year for a resident of Arizona, 
or $725 a year for a nonresident. 

Cooperating Companies.—The follow- 
ing Arizona mining and smelting com- 
panies have agreed to permit students to 
study their operations in detail, and offi- 
cials of these companies will give the 
students as much aid as they are able 
to render: Calumet and Arizona Mining 
Co. (2), Warren and Douglas; Copper 
Queen Branch, Phelps Dodge Corp., Bis- 
bee and Douglas; Inspiration Consoli- 
dated Copper Co., Inspiration; Interna- 
tional Smelting Co., Inspiration; Iron 
Cap Copper Co., Copper Hill; Miami 
Copper Co., Miami; Morenci Branch, 
Phelps Dodge Corp., Morenci; Old Do- 
minion Co., Globe; Ray Consolidated 
Copper Co., Ray and Hayden; United 
Verde Copper Co., Jerome and Clark- 
dale; United Verde Extension Mining 
Co., Jerome and Clemenceau. 

Dates of Beginning and Completing the 
Course.—Students must register on Sep- 
tember 13 or 14, and the commencement 
exercises will be held on Wednesday, 
June 1. 

Degrees.—Upon the satisfactory com- 
pletion of the course, the degrees of en- 
gineer of mines (E. M.) or of metal- 
lurgical engineer (E. Met.) will be con- 
ferred upon the members of the class. 
It is possible that the new degrees, mas- 
ter of mining administration (M. Min. 
Ad.) or master of metallurgical admin- 
istration (M. Met. Ad.), will be created 
and conferred upon such members of the 
class as prefer them to the professional 
devrees mentioned. 

Continuance in the Course.—This 
course is designed only for men who are 
seriously in earnest in their desire to 
avail themselves of an unusual oppor- 
tunity to equip themselves for adminis- 
trative work. Only men who work hard 
and faithfully and can show a satis- 
factory degree of accomplishment will be 
able to graduate. The university au- 
thorities reserve the right at any time to 
dismiss from this course any student 
whose attitude is in any way unsatis- 
factory. 

For further information, application 
blanks, etc., address the dean, College of 
Mines and Engineering, University of 
Arizona, Tucson, Ariz. 
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INCEPTION AND DEVELOPMENT OF HYDRAULIC MINING 
IN CALIFORNIA 


Hydraulic Mining First Became Possible In 1853, And Thrived Lustily Until Difficulties Arose 
Concerning Disposition Of Tailings—Since That Time This Form Of Mining In California Has 
Practically Been At A Standstill, In Spite Of Repeated Efforts To Rehabilitate The Industry 


N the 19th day of January, 1848, 
QO James W. Marshall, who was em- 

ployed by Captain John A. Sutter 
to build a sawmill on the American River 
at Coloma, near Sacramento, now the 
capital of the state, discovered several 
small gold nuggets in the millrace while 
sluicing the earth and gravel away. 
Neither Sutter nor Marshall had any 
knowledge of gold mining, nor had any 
of their employees. For some time they 
recovered particles of gold by picking 
the gravel down into the millrace and 
rushing a quantity of water through it, 
the water was then shut off and they 
picked up the pieces of gold that had 
lodged in the crevices of the rock. 

They were thus engaged when one 
Baptiste, a Frenchman who had mined 
in Mexico, heard of the gold strike and 
came to investigate. He first made a 
wooden batea.or gold pan and prospected 
the gravel, then he built a rocker and 
went to work in earnest to recover the 
gold. Sutter’s employees watched him 
with awe and then followed suit. Later 
came the long tom and then the sluice, 
devices which increased production great- 
ly. In 1848 California’s gold production 
was $245,301, in 1849 over $10,000,000, in 
1850 over $41,000,000, in 1851 $75,000,000 
and in 1852 over $81,000,000. 

As the beds of the streams, nature’s 
sluice boxes, were cleaned of their gold, 
the miners began to trace the enrichment 
to its source and discovered 
the dead river channels of the 
Tertiary, Neocene and other 
past ages high up on the 
mountain sides. Some of 
these channels were covered 
with a great overburden of 
lava while others were free 
from any capping. The lat- 
ter were attacked by run- 
ning streams of water over 
the top of the deposit and 
loosening it with picks and 
bars, then washing it through 
sluices to recover the gold. 
The water essential to this 
operation was_ secured 
through ditches dug from 
adjacent rivers and canyons. 
The first ditch constructed in 
California to convey water 
from a stream to a mine was 
dug at Yankee Jim’s in 
Placer County. 


* Mining Engineer, Auburn, Calif. 
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By JAMES D. STEWART* 


About this time the ingenuity of the 
miners was being taxed to find ways and 
means of working the great beds of low 
grade gravels. At Yankee Jim’s in 1852, 
Col. William McClure conveyed water 


This article is one of a series of three 
which Mr. Stewart has prepared for 
the Mining Congress Journal. The 
other two articles will appear in the 
October and November issues. These 
articles will deal with first, the in- 
ception and development of hydraulic 
mining; second, the conflict that 
caused its cessation, and, third, the 
benefits that will accrue from its re- 
habilitation. 


through a flume built on a trestle ‘and 
set on a steep grade. The water ran 
through this flume with great velocity 
and was directed against the bank of 
gravel and greatly facilitated its disin- 
tegration. Later in the year one Chabot, 
a Frenchman, at Buckeye Hill near 
Nevada City in Nevada County, set up 
a rig after the pattern of McClure’s, 
adding a cover to the flume and fastening 
it down with iron clamps. He attached 
a hose to the end of it and was able to 
shift the water at will. 


Hydraulic Mining At Gold Run, Placer County, Calif., 1872 


However, it remained for a Connecticut 
Yankee, E. E. Matteson, to put the fin- 
ishing touches on this contrivance. 
After watching Chabot’s rig he copied 
the plant at his mine at American Hill 
near Nevada City, and added a nozzle to 
the hose. Thus in 1853 hydraulic min- 
ing had its birth—the greatest earth 
moving device ever conceived by man. 

A word regarding the type of men 
who brought this invention into exist- 
ence might not be amiss here. The men 
who came to California in the fifties were 
those who had been frugal enough to 
have saved the wherewithal or who had 
the integrity to borrow the funds neces- 
sary for the trip. Then they must have 
had the physical stamina to survive the 
hardships of the journey. The writer of 
early day history is prone to dwell upon 
the gambling, shooting, prostitution, 
dance-hall hell raising phase of the early 
settlement of California, but in Placer 
County alone before 1861, the miners 
had dug 547 miles of major canals and 
915 miles of minor ditches to get water 
to their mines, had run 186,990 linear 
feet of tunnels, constructed roads and 
trails to get supplies to their claims, 
built towns and performed all the neces- 
sary duties of carving a civilization out 
of a wilderness. This was done in one 
small county and surely in the face of 
such achievement only a small percent- 
age of these pioneers could have engaged 
in the deviltry that muck- 
rakers love to write about. 

Like a giant unleashed, hy- 
draulic mining grew by leaps 
and bounds in the hands of 
these industrious men. Great 
canals were constructed and 
the canvas hose soon gave 
way to riveted sheet iron 
pipes. The first nozzles used 
were simple devices pat- 
terned after the nozzle of a 
fire hose. With pipe lines 
increasing in size to 12 and 
20 inches, and larger, in di- 
ameter and under heads up 
to 200 pounds pressure per 
square inch, and greater, the 
need for different methods of 
discharge was met by the in- 
vention of the Monitor, 
Giant, Dictator, etc., all ef- 
ficient means of discharging 
water against the bank of 
gravel. 
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Malakoff Diggings In The Old North Bloomfield Hydraulic Mine, Nevada 
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County, Calif. 


The 
small sluice boxes paved with slim pine 
poles to great sluice flumes, three, four 
and even eight feet in width. These 
flumes were paved with rock, or pine 
blocks 12 inches thick and set on end. 
In later years railroad rails were used 
for paving. Attached to these flumes 
were undercurrents for saving the fine 
gold. This device was invented in San 
Juan in Nevada County. 


gold saving devices grew from 


The undercur- 
rent consisted of a grizzly set at the end 
of the flume, flush with the paving. The 


bars usually had three-quarter inch 
spaces. The sand and small gravel and 
a small quantity of water dropped 


through the grizzly into a s_uice box 
which conveyed it to the undercurrent. 
The undercurrent itself was a sluice box, 
twelve feet or greater in width and 50 
to 100 feet in length, paved with 2” x 4” 
scantlings set on edge one inch apart. 
The sluice flume usually had a gradient 
of one-half to one inch per foot and the 
undercurrent slightly greater. The. un- 
dercurrent proved an efficient saver of 
fine gold and many mines would not pay 
without them. 

Often to tap a gravel channel at a 
proper depth to obtain grade for the 
sluice flumes, great tunnels were run 
through the rim rock. The tunnel was 
run through the rock to the center of the 
channel and a shaft upraised to the 
gravel and then on through to the sur- 
face. Water was turned down the shaft 
and its sides gradually caved and sloped 
from the top until a pit of sufficient size 
was opened to permit of the hydraulic 
giant being set and actual operations 
commenced. Needless to say great skill 
was required to open a hydraulic mine in 
this manner, 


Failures were few in this class of min- 


ing. J. Ross Browne in his report to the 
Secretary of the United States Treasury 
in 1868 states of the Gold Run Mining 
District in Placer County, “Nine thou- 
sand miners inches (a miners inch equals 
one and one-half cubic feet per minute) 
of water are used here requiring the pay- 
ment of $1,000 a day or more in gold.” 
And this was but one of many districts 
pouring its wealth into the channels of 
trade. Four-fifths of all the gold pro- 
duced in California came from its grav- 
els and hydraulic mining producéed the 
major portion of the gold obtained from 
gravels. Prior to the Civil War, Califor- 
nia’s mines produced approximately 
$600,000,000 of gold and during that con- 
flict, about $200,000,000. This was made 
possible largely by hydraulic mining and 
played no small part in saving this Na- 
tion from division. 

However, at the time hydraulic mining 
was the uncrowned king of wealth pro- 
duction in California, another giant was 
awakening that was to lay it low. Along 
the Sacramento River lies a body of land 
which probably has no rival on this 
globe for fertility, desirability and pro- 
ductiveness. As the hydraulic miners 
and others demanded food stuffs in ever 
increasing quantities, farmers tilled 
these lands and became wealthy supply- 
ing these needs. 

As their lands were frequently visited 
by disastrous floods, the farmers began 
to seek the cause and found that the 
beds of the rivers were being raised 
from year to year by the debris from 
the mines. The hydraulic miner received 
the blame for this state of affairs and 
after several years of bitter recrimina- 
tion the breach widened into open con- 
flict which was to end the world’s most 
spectacular and profitable form of min- 
ing. This phase of hydraulic mining 
will be treated in the next article of this 
series. 
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INDIAN CURRENCY COMMIS- 
SION RECOMMENDS GOLD 
BULLION STANDARD 


THE report of the Indian Currency 

Commission which has just been 
made public, makes recommendations as 
follows, according to a cable to the De- 
partment of Commerce from Assistant 
Trade Commissioner Sabine, Bombay: 
First, the establishment of an absolute 
gold bullion standard, effective 1931; 
gold not to circulate as money, and sover- 
eigns not to be legal tender; the present 
currency note and rupee circulation to 
remain and be convertible into standard 
gold bars; second, the creation of a new 
central reserve banking institution to 
become operative not later than Jan- 
uary, 1929; third, that the rupee be 
stabilized in relation with gold at 18 
pence; fourth, that the reserve bank be 
legally obligated to buy and sell gold at 
gold points, not later than January, 1931, 
and that during the transition period 
the government be legally obligated to 
perform this function. 

The government approves at once the 
recommendation regarding exchange and 
views the other items favorably it is re- 
ported. It proposes to present to the 
next legislature, which convenes in Sep- 
tember, items three and four and mean- 
time will maintain exchange between 
three-sixteenths of a penny above, and 
one-quarter below, 18 pence to the rupee. 


COPPER IN CALIFORNIA 
(Continued from page 632) 


fornia State Mining Bureau, was mostly 
from three counties, whose principal 
active mines have been mentioned above, 
namely: Plumas County, 26,950,029 
pounds; Shasta County, 14,565,967 
pounds, and Calaveras County, 4,906,650 
pounds. Production in Plumas County 
is increasing, and this district promises 
to continue as the largest producer 
for some time. The extent of the 
Plumas copper belt has not been out- 
lined. The two principal mines are 17 
miles apart, with many copper prospects 
but no real development between them. 
Shasta County has unexplored areas 
possibly containing future mines. Sis- 
kiyou County has two developed mines 
and numerous prospects, all too far from 
present railroads to be operated at the 
present price of copper. The mining 
regions of this county are all within the 
National Forests, where blast furnaces 
would not be permitted. A railroad is 
needed to open these mines. 

Space does not permit mentioning the 
numerous other copper possibilities of 
the State, but there is a great number 
of small mines, only superficially de- 
veloped, that can produce copper when- 
ever the price may warrant. 


\ 
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THE OUTLOOK FOR THE DOMESTIC ZINC INDUSTRY 


Zinc Sales In Form Of Ore, Slab, Rolled, Pigments And Salts Approximated A Quarter Of A Bil- 
lion Dollars In 1925—The Record For First Six Months Of 1926 Leads To The Belief That Both 
The Dollar And Tonnage Volume Of The Industry Will Exceed That Of Last Year 


INC and Its Corrosion Resist- 
ance”’} recites that an interesting 


peculiarity of zine is that it was 
widely used industrially before it was 
discovered. 

Until recent years zine has been han- 
dicapped by nicknames. The milled ore 
(zinc concentrates) has been called 
“jack” and other names and the metal 
(slab zinc) has been known as “spel- 
ter,” and earlier as “calaem,” “tutaneg” 
and “spiauter.” These names have been 
as mystifying to the American buying 
public as the metal itself was to the 
Hindus who extracted it from Calamine 
as early as 750 A. D. under the impres- 
sion that it was a peculiar form of tin. 
Slab zinc has also been known as “false 
silver.” 

But now zinc is known as zinc, and 
there is no more reason why it should 
not be known as zinc than that copper 
should not be known as copper and tin 
as tin. 

Zine ores are generally distributed 
throughout the world, but owing to our 
higher industrial development the 
United States produces and consumes a 
larger tonnage of zinc than any other 
country in the world. 

Zine concentrates are produced in the 
Adirondack 
Mountains 
(New York); 
in Northern 
New Jersey, 
Eastern Ten- 
nessee and 
Southern Wis- 
consin; in the 
Tri-State Dis- 
trict, at the 
junction of the 
States of Mis- 
souri, Kansas 
and Oklahoma; 
and in many 
of the West- 
ern States. 

In 1925 the 
Tri-State Dis- 
trict outputted 
one-third of 
the zinc con- 
centrates used 
in the world, 
with a selling 


*Secretary, 
American Zine In- 
stitute, Inc. 

+ Publication of 
American Zine In- 
stitute, now in 
preparation. 
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Plant Of The Illinois Zine Company, Peru, Ill. 


By STEPHEN S. TUTHILL* 
value of forty-five million dollars. 

In the first six months of this year 
over 60 percent of the zinc concentrates 
converted into slab zinc in this country 
came from the Tri-State District. 

Our ability to produce zinc concen- 
trates is such that during 1925 over 40,- 
000 tons of zine concentrates were ex- 
ported from the Tri-State District, and 
between 20,000 and 25,000 tons from 
other sections, to those countries for- 
merly supplied to a large extent from 
the Broken Hill District of Australia. 
These latter deposits, however, are now 
under conservation by the British Gov- 
ernment. At this writing the export of 
zine concentrates has practically ceased, 
because of the British strike diverting 
some of Great Britain’s Australian ores 
to the Continent. 

During the past five years there have 
been marked strides made toward per- 
fecting the processes of extracting zinc 


‘and lead concentrates in the Tri-State 


District. In passing, it may be well to 
explain that one-sixth of the production 
of the Tri-State District is in the form 
of lead concentrates. 

An authority estimates that improve- 


Zine Mines Are At Joplin, Mo. 


Smelters, Rolling Mills And Coal Mines. 


ments such extraction, conducted 
largely in cooperation with the Bureau 
of Mines, has resulted in a 15 percent 
increase in recoveries and an annual 
saving of $5,000,000 to the miners of 
zine and lead in the Tri-State District. 

Zine was first commercially smelted 
in Europe in 1740, but not in the United 
States until 1860. 

The zine smelters of this country are 
credited with a production of 320,000 
tons of slab zinc in the first six months 
of this year. This is a 10 percent in- 
crease over 1925. 

Gauged by monthly shipments aver- 
aging fifty thousand tons, less than two 
weeks’ stocks of slab zinc were in the 
hands of the smelters on July 1. More 
than one-half of the slab zine produced 
in this country in 1925 was outputted 
in states adjoining the State of Mis- 
souri. 

The smelters of zinc, like the miners 
of zinc, are constantly striving for im- 
provements in recoveries, and no small 
advance has been made in recent years 
in prolonging the life of the retorts in 
which approximately 86 percent of the 
United States slab zinc is produced. 

In 1925 over 65,000 tons of slab zine 
were shipped from smelting plants for 
export, but the 
1926 exports 
have far 
been seriously 
affected by the 
British strike 
and Continen- 
tal offerings 
of slab zine 
which under 
normal condi- 
tions would be 
absorbed in 
the countries 
of origin. 

One-half of 
our domestic 
slab zinc was 
used in 1925 
for galvaniz- 
ing (zinc coat- 
ing) purposes; 
one-half of 
this sine 
coated mate- 
rial was in the 
form of sheets 
for roofing and 
siding. 

During the 
past two years 
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Zine Plant, Boska Mining Company, Miami, Okla. 


considerable progress has been made in 
improving and increasing the sale of 
galvanized (zinc coated) material 
through the efforts of the producers of 
steel and of zinc. This is reflected in 
last year’s 20 percent increase in the 
use of zinc for the coating of iron and 
steel. : 

A recent test at the Bureau of Stand- 
ards definitely established the fire- 
proofness of the zinc-coated steel ga- 
rage, and it is expected that the results 
of this test will be a marked increase in 
the sale of the galvanized (zinc coated) 
material for such purposes. 

“Galvanized” (zine coated) material 
was first commercially produced in 1836. 

Today there are four processes of zinc 
coating, namely, hot, cold, dry, and wet. 

First, the hot process, which consists 
of applying zine by dipping iron or steel 
sheets, wire netting, tubes, etc., into a 
bath of molten zinc. 

Second, the cold process, which con- 
sists of coating small wire netting, 
screws, bolts, ete., with zinc in an elec- 
trolytic bath. This process is generally 
known as electro-galvanizing and has 
been in use about 20 years. , 

Third, the dry process, or Sherardiz 
ing. This process, which was used in 
prehistoric times, is named in honor of 
Sherard Cowper-Cowles, in whose Lon- 
don laboratory it was rediscovered in 
1902. The articles to be thus coated, 
such as bolts, screws, nails, chains and 
stampings, are heated in the atmosphere 
of zinc. This is produced by placing 
zine dust in the furnace with the articles 
to be coated. 

Fourth, the wet process, otherwise 
known as the Schoop process, by which, 
under comparatively recent patents, 
zinc is melted in and discharged from a 
spray gun or pistol directly onto the 
articles to be protected; for example, 
iron and steel tanks, bridges,. girders, 
machinery, rolling stock, ete. 

In addition, there is now actively 
functioning a Sectional Committee on 


Specifications for the zine coating of iron 
and steel under the procedure of the 
American Engineering Standards Com- 
mittee and the sponsorship of the Amer- 
ican Society for Testing Materials. This 
Sectional Committee is composed of 50 
of the leading producers and consumers 
of galvanized (zinc coated) products in 
all forms, and its technical committees, 
the scope of whose work ranges from 
tacks to the hulls of high-speed vessels, 
are making steady progress in the fram- 
ing of national standards for the union 
of steel and zinc in its many forms. The 
importance of the work of this Sectional 
Committee to the steel and zine 1ndus- 
tries and to the consumers of their prod- 
ucts in combination is self-evident. 

The annual wastage of iron and steel 
through corrosion having been estimated 
at $3,000,000,000—including the rela- 
tively large quantities of coal required 
in the production of the wasted iron and 
steel—many experiments are now under 
way with a view of conserving our re- 
sources and expanding our activities in 
the industrial field in this direction. 
These include the electroplating of iron 
and steel with chromium and the pro- 
duction of irons of exceptional purity 
and of copper-bearing 
steels. 


and _ stainless 

As this question of the prevention of 
corrosion is, of course, an economic one, 
the zinc producers view the situation at 
present with equanimity, for the reason 
that zinc is not only electronegative to 
iron and steel, but it also enjoys a rela- 
tively. low cost, it can easily be applied 
to iron and steel in several ways, as pre- 
viously stated, and it 
soldered. 

Twenty-eight percent of the slab zinc 
production of 1925 was used in the field 
of alloys (brass-making, etc.). As Dr. 
Gillett, of the Bureau of Standards, says 
in “Chemistry in Industry,” Vol. I, page 
194: Some of the alloys are very differ- 
ent from the metals that enter into 
them. Copper is red and quite soft and 


can be readily 


weak. Zinc is whitish, weak, and rather 
brittle. By melting together, i. e., alloy- 
ing, two parts of copper and one part of 
zinc we get brass, which is yellow, 
strong, much harder than copper, and 
much less brittle than zinc. 

One-half of the 1,600 listed alloys con- 
tain zinc. With the exception of 67 zinc 
base alloys zine loses its identity in its 
union with other metals. This is un- 
fortunate, but probably impossible of 
correction at this late day. 


The alloy of the largest number of 
finished units is the l-cent piece. Ac- 
cording to the Director of the Mint, more 
than $188,000,000 in 1-cent pieces were 
minted in 1925. This coin contains 95 
percent copper, 1 percent tin, and 4 per- 
cent zinc. 

Until two Englishmen discovered in the 
early part of the last century that zinc 
could be made malleable by heating it to 
a certain temperature, the use of zinc 
was principally in the fields of medicine 
and brass-making. So heated slab zinc 
may be rolled and/or worked into sheets, 
strips, plates, rods and tubes, and fin- 
ished to retain its natural color. 

More than a century ago European 
builders realized the value of sheet or 
strip zinc in weather-exposed construc- 
tion, especially roofing. Today a very 
large percentage of the total output of 
European slab zine is so used. Many 
roofs covered when zinc was first used 
exist today in good condition. 

Tests on zine exposed to the weather 
have shown that, under ordinary weather 
conditions, it would take 400 years to de- 
compose a sheet 0.029 inch thick and 
723 years for a piece 0.053 inch thick 
to disappear. 

The domestic manufacturers of rolled 
zine are constantly working to overcome 
the American tendency to use low-priced 
roofing materials without considering 
the ultimate cost. Owing to these efforts 
on the part of the manufacturers the 
tonnage of rolled zinc in the form of 
shingle, standing seam and corrugated 
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roofs, as well as corrugated siding, and 
roof eaves, troughs, downspouts, ridge 
caps, valleys and flashings have shown 
a marked increase. 

In fact, while only 12 percent of the 
slab zinc produced in the United States 
last year was rolled, yet the tonnage 
produced in 1925 exceeded 1924 by 17 
percent and 1923 by 28 percent. The 
growth in this branch of the zinc indus- 
try has not been due altogether to its 
growing popularity for roofing and its 
accessories, but also to the increase of 
its use in the automobile and radio in- 
dustries. It is estimated that 30,000 
tons of slab and rolled zinc were used 
by the automobile industry in 1925. 

Since the popularizing of the radio, it 
is estimated that the production of dry 
cell batteries (the containers of which 
are made of rolled zinc) exceeds 200,- 
000,000 annually. 

Plate zinc is suspended in boilers to 
prevent the corrosion of the boiler tubes. 

The use of zinc in the form of sheets 
and plates is rapidly being extended by 
engravers and lithographers. 

The remaining 10 percent of slab zinc 
is used in the manufacture of French 
oxide, lithopone, atomized zine dust and 
castings, and for the desilverization of 
lead. 

In 1925 the tonnage of zinc pigments 
and salts in the form of zine oxide, 
lithopone, zinc chloride and zinc sulphate 
increased 20 percent over 1924. 

The word “zinc” dates from the fif- 
teenth century and was first used by the 
Swis8 medical philosopher, Paracelsus, 
who had much to do with the application 
of chemistry to pharmacy and _ thera- 
peutics. 

An examination of the United States 
Pharmacopoeia will show how extensive 
has become the use of zine in the field 
of modern medicine. 

Zine is one of the most pervasive of 
the metals. 

Briefly, to illustrate how intimately we 
associate with zinc from day to day: The 
house in which you live is probably 
painted inside and outside with a zinc 
base paint, and may be roofed, guttered, 
and spouted with rolled zinc. The brass 
bed in which you sleep and the other 
items of brass in your home are one- 
third zinc. The fixed and movable 
metal equipments of your kitchen and 
dining room contain zinc, as do the 
linoleum or oilcloth on your floors and 
the shades on your windows. Your au- 
tomobile contains at least 4 percent of 
zine in metallic form and zine oxide is 
probably the compound used to increase 
the strength and toughness of your rub- 
ber tires. 

The late war could probably not have 
been won without zinc—slab zinc was 
used largely in the manufacture of mu- 
nitions and for other military purposes. 
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The smoke screens of the ships were 
a product of zinc dust, and a zinc paste 
was used as a protection against mus- 
tard gas burns. 

Scientists tell us that zine is to be 
found in the sun and in animal, plant 
and sea-born life, and that it is neces- 
sary to the proper functioning of the 
human body. Zine is with us from the 
cradle to the grave. The base of the 
powder with which the new-born babe 
is dusted is zinc and the modern sanitary 
burial casket is zinc-lined or of solid zine. 

Zinc, in truth, enters into virtually 
every activity of life. 

The blight of overproduction, which is 
the bane of fair profit in modern busi- 
ness, is gradually being overcome in the 
zinc industry through a more intelligent 
analysis of its statistics. 

It is the general opinion within the 
industry that the outlook for the do- 
mestic zinc industry is promising. 


STATES’ SHARES OF MINERAL 
LEASING RECEIPTS 


AYMENTS to State Governments of 

their share of receipts from bonuses, 
royalties, and rentals from oil, gas, coal, 
and other mineral leases on public lands 
for the fiscal year ending June 30, 1926, 
amounted to $3,173,851.27, representing 
37% percent of receipts from leases on 
public lands within their borders in ac- 
cordance with the terms of the General 
Leasing Law. 


The largest amount was paid to the 
State Government of Wyoming, its share 
of the receipts being $2,585,698.59. Cal- 
ifornia was second, receiving $433,475.44, 
while Montana was third with receipts 
amounting to $98,482.97. The following 
is a tabulation of the payments to States 
covering their receipts under the General 
Leasing Law for the past fiscal year: 


$345.00 


90.06 
12,311.93 


Wyoming . 2,585,698.59 


Receipts for the fiscal year of 1926 
from mineral leasing paid to the State 
Governments were $283,056.80 less than 
the previous year. 


NEW METHOD OF BURNING 
LIME PREVENTS WASTE 
N outstanding problem in the lime in- 
dustry is the profitable utilization of 
the small stone, known as spalls and 
fines. Stone under four inches in size 
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cannot be calcined successfully in the 
shaft kiln, and every day thousands of 
tons of such stone are either entirely 
wasted or are sold at prices so low as 
scarcely to cover the cost of production. 
Lime is an essential commodity in the 
chemical, agricultural, and building in- 
dustries. Lime is produced at over 400 
plants distributed throughout almost 
every state in the Union, and the annual 
production value is approximately $40,- 
000,000. Any improvement in quarrying 
or operation processes which will elimi- 
nate waste is, therefore, of real economic 
importance. 


The Bureau of Mines through the Non- 
metallic Minerals Station at New Bruns. 
wick, N. J., has given much study to pos- 
sible solutions for this waste problem. 
It has been found that fines are success- 
fully calcined in the rotary kiln, and that 
rotary kilns are gradually being brought 
to a higher point of efficiency, but that 
rotary kilns present certain serious dis- 
advantages. Having in view the devel- 
opment of equipment less costly, less 
cumbersome, easier to manipulate and of 
higher fuel efficiency than the rotary 
kiln, exhaustive experiments have been 
made with a sintering machine such as is 
used for roasting sulphide ores. 

The sintering machine consists essen- 
tially of a series of traveling pallets 
with perforated floors. The pallets 
loaded with crushed limestone pass be- 
neath a burner which supplies an intense 
heat, and over a suction box which main- 
tains a downward draft to carry the 
flame through the charge. Complete 
calcination is attained in 30 to 60 min- 
utes. Small scale tests were followeu 
by more complete tests on a small-size 
standard commercial machine. A gen- 
eral average of all tests made gave a 
fuel ratio of 5.5 pounds of lime per pound 
of kerosene plus 5 percent of coal which 
was mixed with the charge. This com- 
pares favorably with present commercial 
practice. Several important changes 
may be found necessary before the high- 
est point of efficiency is attained. 

The advantages claimed for the sin- 
tering machine are low first cost, low 
maintenance cost, fair fuel ratio, con- 
tinuous operation, and ability to use 
small stone. The results of the investi- 
gation indicate that the machine has 
excellent possibilities for the production 
of lime from small stone, but consider- 
able redesigning is necessary to adapt it 
to this use. A detailed description of 
the machine, the changes made in its 
construction, and the experiments con- 
ducted with it are given in Serial 2762, 
entitled “Manufacture of lime from small 
stone with a sintering machine,” a copy 
of which may be obtained on request 
from the Bureau of Mines, Department 
of Commerce, Washington, D. C. 


ZINC IN AMERICAN INDUSTRY 


Zinc Plays Prominent Role In American Industry, And In Its Various Forms Is Used In A Sur- 
prising Number Of Industries—The Rapid Progress Of Industry And Changes Which Scientific 
Research Dictate Prevent Safe Prophecy As To Increased Uses Of Zinc 


HE American public lacks Zine 
Consciousness. Although the 
use of zinc has become univer- 
sal and its field of application is extend- 
ing daily, its loss of identity through 
combination with other materials is re- 
sponsible for the failure of “Zinc” to 
become a familiar lay word. The man- 
ufactured products infrequently suggest 
their components, or indicate in any way 
the metal which is at the base of the 
operation. Even those engaged in an in- 
dustry using zine in one form do not 
realize, or seldom, if ever, stop to con- 
sider the many other forms in which 
they unknowingly use zinc. 

In its various forms zinc is used in 
so many industries entirely unrelated 
to each other that a quick glance into 
the different industries may be enlight- 
ening. Alloyed with copper; in varying 
proportions, it forms the valuable com- 
pounds, brass and bronze, while its com- 
binations with other metals find various 
uses in the arts. Iron dipped into the 
molten metal becomes coated with it 
(galvanized) and is thereby protected 
against oxidizing agents. Rolled into 
sheets it is employed in architecture for 
roofs of buildings, water tanks, conduits, 
etc. The oxide of zine, produced either 
from the metal or directly ~ 
from the ore forms a white 
pigment which is extensively 
employed in the manufacture 
of paints and by the rubber 
trade for admixture with the 
crude rubber in the prepara- 
tion of many articles. Litho- 
pone, a zinc-barium pigment 
of comparatively recent rise 
to prominence, is also largely 
used by the paint and rubber 
trades. Most of the zinc 
produced is used in these 
ways, but considerable quan- 
tities are consumed in gal- 
vanic batteries; in  photo- 
engraving; in plates hung in 
boilers to prevent the forma- 
tion of scale; for desilveriz- 
ing -lead bullion; for pre- 
cipitating gold in the cyanide 
process; in the form of pow- 
der (known variously as zinc 
gray, zinc dust and blue 
powder) as a reducing agent 
in organic chemistry and as 
a paint for iron; and in the 
preparation of numerous salts 
of which the most important 


*New Jersey Zinc Co. 


By A. P. CoBs* 
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are the chloride, employed as a preserva- 
tive for wood; and the sulphate, em- 
ployed in the manufacture of lithopone, 
in medicine, in dyeing and in the manu- 
facture of glue. 

By far the largest consumption of 
zine in industry is in the form of slabs 
commonly known in the trade as Spelter. 
One of the first acts of the American 
Zine Institute after its formation was 
to urge that, as the name slab zinc 
more clearly identified the product than 
the name Spelter the nomenclature 
should be changed. The metal is now 
referred to as slab zinc in all trade 
paper quotations and in publications of 
Government bureaus. The history of 
the production of slab zinc in the United 
States may be naturally divided into two 
periods, one of experimentation prior to 
1860 and one of commercial production 
from 1860 to the present. Experiments 
were carried on before 1860 near all the 
zinc producing centers of the country 
that have since become prominent. Zinc 
was so little known, however, that a Dr. 


Anderson, who was experimenting at 


Where Zinc Is Used With Copper—A Brass Foundry 


Potosi, Mo., was suspected by his neigh- 
bors, witnessing the secrecy of his oper- 
ations and seeing small bits of white 
metal scattered about the place, of be- 
ing engaged in counterfeiting silver 
money. The outbreak of the Civil War 
eliminated temporarily whatever scat- 
tered market there may have been for 
slab zinc, but in 1862 or 1863 a lively 
demand arose for zinc for use in the 
manufacture of arms and cartridges. 
During the cessation of manufacture in 
the early stages of the war experiments 
had been made, so that when manufac- 
turing was begun again it was with de- 
cidedly improved methods. Production 
in the United States in 1864 was about 
1,800 net tons, which rose to 33,000 in 
1882, and over 669,000 tons in the peak 
production years of the World War, 
when the Allies purchased their needs 
largely from America. The annual pro- 
duction is now running at the rate of 
about 600,000 tons. 

Since the Civil War the manufacture 
of brass, which uses approximately 30 
percent of the slab zinc consumed in 
the country, has shown a steady and 
rapid increase until it has become one 
of the country’s leading industries. 
Brass is employed chiefly in the form 
of castings, sheets, wire and 
tubes. The uses of cast brass 
are so manifold and familiar 
that it would be futile to 
enumerate all of them. The 
manufacture of electrical ap- 
paratus is a highly important 
channel of consumption. 
Large quantities of cast 
brass are employed in naval 
construction. Gas _ fittings 
and plumbers’ supplies, and 
many small articles required 
in architecture and building 
call in the aggregate for a 
large supply of brass. Sheet 
brass is employed for the 
manufacture of plates in- 
tended for sheathing pur- 
poses, for wire drawing, and 
for stamped work and jointed 
tubing. To some extent the 
demand for brass, and con- 
sequently for the zinc which 
is consumed in its manufac- 
ture, is governed by the same 
conditions which affect the 
demand for copper. 


The largest quantities of 
slab zinc are used by the 
galvanizing industry. It is 
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employed to the greatest extent in coat- 
ing sheet iron or steel, plain or corru- 
gated, pipes, tubes and wire. Galvan- 
ized corrugated iron is one of our most 
used building materials. How the word 
“galvanized” came to be applied to all 
zine-coated iron and steel is a mooted 
question. The word “galvanized” is 
evidently an Anglicization of the French 
word “galvanisé,” which means “electro- 
plated,” and is never used by the 
French for hot galvanized iron. It is 
possibly true that the word was adopted 
by the English not to describe the 
method by which the zinc coating was 
produced, but to describe the manner in 
which it protects the iron, by electro- 
lytic or “galvanic” action. The first 
tests on hot galvanization were made 
by a French chemist in 1741, who dis- 
covered that white iron could also be 
made by immersing sheet iron in a bath 
of melted zinc. Years later it was the 
chemist Sorel who made the process val- 
uable and gave it a commercial field. 
His first patent is 1836, which gives tne 
process of hot galvanization a period of 
development extending over almost a 
century. Sorel’s process is in all es- 
sential respects the process of hot gal- 
vanization which is used today. Soon 
after this the galvanization of iron wire 
became a prosperous industry and the 
English factories took the lead, which 
they held for many years. 

The first commercial galvanizing 
plants were operated on what is today 
known as the hand-dipped process. This 
produced a rather heavy and uneven 
coating on the surface of the articles. 
It was found, however, that the result- 
ing product withstood the elements for 
a considerable number of years and im- 
petus was given to the development of 
a process which today consumes about 
50 percent of the world’s supply of slab 
zinc. About 1840 the manufacturers of 
tin plate in England developed means of 
coating iron with tin mechanically, which 
so reduced the cost of manufacture as 
to seriously affect the sale of galvanized 
products. This led to the development 
of machines for the galvanizing of 
sheet and wire mechanically, which has 
resulted in substantial reductions in 
cost and improvement in quality. 


The cold or electrolytic process con- 
sists in setting up the articles to be 
coated as cathodes in an electrolytic 
bath of soluble zinc salts, the anode be- 
ing metallic zinc. Although known for 
about a hundred years, this process has 
been on a successful plane for only the 
last 25 years, due to former insufficient 
knowledge of the subject. It is now, in 
many cases, replacing galvanizing as it 
has the advantage of simple equipment, 
low maintenance, and little supervision. 

In sherardizing, the parts to be coated 
are placed in a revolving drum along 


with zinc dust and a small amount of 
zinc oxide. While the drum is slowly 
rotated the zinc is vaporized by heating 
and evenly deposited, through tumbling 
on the parts. This process has the ad- 
vantage of producing uniform coatings, 
and on threaded parts no appreciable 
variation in dimension is effected. 

In the Schoop process the metal is 
sprayed upon the article to be coated 
by means of a special spray gun. Zinc 
in the form of wire is fed into the gun 
where an oxyacetylene flame melts it and 
a strong current of air projects it from 
the nozzle in the form of a fine spray. 
The coating can be made of any desired 
thickness. 


In Europe the production of slab zinc 
has been closely linked with its use as 
rolled zinc for roofing. In 1811 Abbé 
Dony, the founder of the Belgian zinc 
industry, in his efforts to create a 
market for his small output of slab 
zinc, then practically a new and un- 
known metal, roofed a house with sheet 
zinc. During the same year portions of 
the roof of a church at Liége also were 
covered with sheet zinc. Roofs laid in 
those early days are still in good con- 
dition, giving conclusive proof of the 
suitability of zine for roofing. The 
great durability and economy of zinc 
roofing appealed to European builders, 
and today their chief use of sheet zinc 
is tor that purpose. While zinc has been 
rolled in this country almost since the 
inception of the industry here, the ex- 
tension of its use for the covering of 
buildings has been far less active than 
in Europe. Additional rolling mills have 
recently started production, however, 
and the outlook is good for the consump- 
tion of a large tonnage in industrial and 
residential construction. Zine’s ad- 
vantage in being the least expensive per- 
manent metal roofing material makes the 
reason for its increasing adoption ob- 
vious, and particularly so in these days 
when labor costs make permanent con- 
struction and freedom from repairs so 
desirable. 

Rolled zinc has many other important 
sales outlets from eyelets and grommets 
at one extreme to organ pipes at the 
other. Electric batteries use a large 
tonnage, as do automobile hub caps and 
running board moulding. Meter caps, 
alarm clock cases, washing machine 
parts and many other manufactures all 
take tonnages which in the aggregate 
are considerable. 

Zinc dust was originally obtained as 
a by-product gathered at the beginning 
of distillation, but it is now distilled in 
furnaces especially designed and oper- 
ated for the sole production of metallic 
zine powder. Originally zinc dust 
served only for the purpose of a gray 
paint destined to protect iron against 
oxidation, the earliest known reference 
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to its use being in 1840, by R. Mallet, 
an Englishman. Since that time it fre- 
quently has been referred to in treat- 
ises on painting. At the present time 
zinc dust paints are used almost ex- 
clusively for plant painting in the indus- 
trial districts of France, Belgium and 
Western Germany. It is also being used 
extensively in marine paints, both here 
and abroad. Sherardizing, dye-manu- 
facturing and cyaniding are also im- 
portant outlets for zinc dust. Along an 
entirely different line, the United States 
Navy has found that a most effective 
smoke screen can be made by the use 
of zine dust. 


The 20th century has seen industries 
which are dependent upon zinc oxide as 
a raw material enjoy great expansion. 
To meet the increased demand the man- 
ufacture of zinc oxide has increased 
rapidly both in tonnage and in the num- 
ber of producing plants. The chief users 
of zine oxide, the paint and rubber in- 
dustries, have grown phenominally. The 
sizeable production of zinc oxide as a 
pigment was started in France in the 
latter part of the 18th century by Le 
Clair. He was a paint grinder and 
master painter and was searching for 
a pigment which would not be injurious 
to the health of the workers. He found 
that zinc oxide in addition to being non- 
poisonous, gave him a whiter and more 
desirable paint. The French Govern- 
ment investigated Le Clair’s claims and 
specified zinc oxide for all government 
work. 

The first zinc oxide produced in this 
country, as early as 1850, was made in 
reverberatory and muffle furnaces. The 
idea from which the present American 
process evolved was gained at the New- 
ark plant of The New Jersey Zinc 
Company through the thoughtless act 
of a workman. This workman mended 
a badly leaking fire flue by throwing an 
old piece of fire grate over the exposure 
and shoveling over it a mixture of zinc 
ore and coal which was near at hand. 
A short time later he noticed a cloud of 
zinc oxide arising from the burning 
patch. One of the engineers of the com- 
pany heard of it and was quick to real- 
ize the significance. Developments along 
this line followed, and led to many 
patents being taken out between 1852 
and 1854, chiefly by Wetherill. 

The principle of the American pro- 
cess is to vaporize the zinc directly from 
the ore instead of making metal first, 
thereby saving an extra operation. The 
reduction is by carbon, with the zinc 
vapor allowed to oxidize. In the process 
a mixture of zinc ore and-coal is spread 
on the bed of burning coal lying on a 
perforated grate through which an ex- 
cess of air is blown. The vapors are 


drawn through cooling pipes to muslin 
bags, which allow the gases to escape 
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through the meshes while retaining the 
pigment. 

The French process for the manufac- 
ture of zinc oxide was first used in this 
country about 40 years ago. By this 
process slab zine is vaporized in a 
specially constructed furnace and the 
volatilized zinc allowed to come in con- 
tact with an oxidizing atmosphere. In 
the early days, after the zinc oxide 
laden air was drawn through cooling 
pipes, the zine oxide was allowed to 
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Where Zinc Is Used For Coating—A Steel Plant 


settle in hoppers. About 1908 the pres- 
ent method was adopted, in which the 
hoppers are supplemented by muslin 
bags, which allow the pigment to be 
collected in the same way as in the 
American process. 

The first record of the use of zinc in 
the rubber industry in this country is 
a patent of 1849 for the “Improvement 
in the Manufacture of India Rubber 
Goods by means of Zine Compounds.” 
From that time until the automobile 
began its spectacular climb to favor the 
use of zinc oxide continued on a small 
scale in rubber compounding. The tre- 
mendous increase in tire output in the 
last 15 years has brought the present 
consumption of zinc oxide in rubber up 
to many thousands of tons annually. 
The chemists of 1849 did not appreciate 
the full significance of their invention. 
Rubber tire manufacturers have found 
that zinc oxide gives to their products 
superior aging, high heat conductivity, 
low hysterisis loss and activation of or- 
ganic accelerators. With the extended 
use of reclaimed rubber zinc oxide pro- 
vides, through its heat and age-resisting 
properties, together with its reinforcing 
effect, the essential factor of safety for 
such compounds. 


As a paint pigment zine was not gen- 
erally accepted throughout the United 
States until a quarter century ago. A 
half century ago the prepared paint 
industry in this country was in its in- 
fancy and most of the paint used was 
straight lead ground in oil, which was 
mixed for the job by the painter. While 
at first zinc oxide made slow progress 


in changing the habits of 
paint users to accept nothing but pure 
lead, the combination of properties not 
possessed by any other pigment grad- 
ually caused the paint industry to real- 
ize its value. Zinc oxide has the finest 
particle size of any paint pigment in 
common use. It is of excellent white- 
ness, has great hiding power and does 
not darken on exposure to the air or to 
the gases usually found in and about 
buildings and ships. It makes a paint 
durable for either inside or outside work. 
Now practically all first-grade prepared 
paints contain zine oxide. Scientific re- 
search has developed new pigment com- 
binations for both exterior and interior 
paint which have received widespread 
endorsement, and most of these pigment 
combinations include zinc. 


long-time 


Compared with zinc oxide, lithophone 
(ZnS and BaSQ, precipitated) is a new 
pigment, but it ranks third in prom- 
inence among white pigments in use to- 
day. Like white lead and zinc oxide, it 
is an artificially prepared product but, 
whereas the manufacture of white lead 
and zinc oxide is more or less a matter 
of mechanical operation, in the manu- 
facture of lithopone there is, besides, a 
great deal of chemistry involved all the 
way from the proper selection of the 
raw materials through to the finished 
marketable product. It is doubtful if 
any pigment now available in large 
quantities undergoes as much testing for 
control in the process as well as on the 
finished product. 


Lithopone was discovered in 1874 by 
John Orr of Glasgow, Scotland, but the 


Where Zine Is Used As A Compound— 
A Rubber Factory 


English did not recognize its possibil- 
ities and the Germans were the first to 
take up its production on a commercial 
scale. Some years later the French un- 
dertook its production without great 
success and they were followed by Eng- 
land and then Spain. During this time 
Germany remained the most successful 
producer and exported some to the 
United States. The manufacture of lith- 
opone. was introduced into the United 
States in the last part of the 19th cen- 
tury and managed to maintain a strug- 
gling existence because manufacturers 
of oil cloth found lithopone well suited 
to their purpose and began to use it in 
their process. Lithopone was later sat- 
isfactorily used in the manufacture of 
window shades. In 1906 lithopone had 
advanced to a point where it was rec- 
ognized in a report of the United States 
Geological Survey. When the World 
War prevented the importation of Ger- 
man lithopone, production in this coun- 
try boomed. 

There were many faults in the early 
product and it is quite probable that the 
lithopone of 1915 would have been un- 
salable in 1920; it would certainly have 
been unsalable in 1925, as constant im- 
provement resulted in 1920 in the elim- 
ination by a leading manufacturer of 
lithopone’s greatest handicap, its prop- 
erty of darkening on surfaces exposed 
to moisture and sunlight. The many de- 
sirable characteristics of lithopone in- 
cluding, in addition to extreme white- 
ness, strong hiding power, moderate cost 
and easy working qualities were recog- 
nized as being valuable to the paint 
trade, and many interior finishes have 
for several years contained a large per- 
centage of lithopone. 

The improvement effected in litho- 
pone by the elimination of the darkening 
property made it available for exterior 
as well as interior paints. Equal quan- 
tities of lead-free zine oxide and highest 
quality lithopone, plus inerts adding 
durability and greater resistance to 
abrasion, have been combined to produce 
a first quality exterior paint in all re- 
spect equal and in some respects superior 
to other high grade exterior paint. This 
paint is the (Continued on page 670) 
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DOING IT TO ZINC 


The Solution Of Utah’s Problem Of Extracting Zinc From Refractory Ores Has Added Some- 
thing Like Six Million Dollars Annually To The Receipts Of Mining Men Of That State, And 
Turned Annual Deficits Into Dividends 


OR many long years and until 
Fe: recent past, whenever as- 

says of Utah ores showed the 
presence of zinc in quantity the owners 
of the ores would curse, wail, mutter 
and sigh, according to their several 
natures or personal habits. 

The reason therefor was that nature 
put the zine with 
lead, copper, gold, 
silver and sometimes 
other metals in the 
same ore in Utah. 
The local smelters, 
which constituted the 
only available market 
for the Utah ore pro- 
ducer, were equipped 
to recover the lead, 
copper, silver and 
gold, but not the zinc, 
which long remained 
the discordant mem- 
ber of an otherwise 
fairly harmonious 
group. Accordingly, 
the smelters could absolutely be relied 
upon to “penalize” any ore that con- 
tained “excess zinc.’”’ They called such 
ores “refractory,” and expressed their 
disapproval of them in terms of from 25 
cents to 50 cents for each percent of a 
ton in excess of the allowable minimum, 
which minimum usually was somewhere 
between 5 percent and 10 percent of zinc 
and was determined by the other con- 
tents of the ore and the general char- 
acter of the ore receipts at the smelter. 

In consequence of which “excess zinc” 
frequently caused an otherwise respect- 
able ore to lose all its friends overnight 
and its owner to suspect that the real 
hazards of mining began with the dis- 
covery of the ore instead of previously. 
Also, he believed that at least half of 
the lies told about the mining business 
were true. Sometimes he would under- 
take to prove statistically that all the 
lies told about the smelters were true, 
despite the oceans of red ink the smelters 
poured upon their records as a tribute to 
“excess zinc,” which, they averred, crept 
surreptitiously into their furnaces and 
thence up the stacks, to the immediate 
loss of the smelter and the permanent 
loss of the world. 

Many a polite tourist marred his re- 
ception and imperiled his physical wel- 
fare through innocent attempts to show 
intelligence by asking a mine manager 
how much zinc his mine produced. 


*Secretary, Utah Chapter, the American Mining 
Congress. 
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But today, if some of the grand old 
boys that fought zine and other bedevil- 
ments in the founding of the state’s 
great mining industry were brought to 
life they would be liable to drop dead 
again when they learned that Utah 


It is called selective flotation. Stated 
in simplest language, it consists of pass- 
ing lead-zinc ore through one set of cells 
to recover the lead and then through an- 
other set of cells to recover the zinc. Or 
vice versa; it works both ways. 

Several local plants now employ it, 
Prior to 1925, Utah’s high mark in the 
production of recov- 
erable zinc was 29,- 
572,528 pounds in 
1916—the big war 
year. In 1925 it was 
45,368,000 pounds 
and today it is at the 
rate of about 170, 
000,000 pounds a 
year. 

The local smelters 
are not equipped to 
handle the zine prod- 
uct of the several 
Utah mills that now 


Boutwell, U. S. Geological Survey 


Daly West Mine, Utah 


smelters have flocks of alert young men 
combing the mining camps for zincy 
ores; that they are buying mine dumps 
older than themselves; that they have 
brought long-deceased camps to life and 
vigor—all because they have learned 
how to do it to zine instead of having 
zine do it to them. 

The dark cloud that was over western 
non-ferrous metal mining in 1921 had at 
least two silver linings. One was the 
silver repurchase clause of the Pittman 
Act, which kept a little animation in the 
industry through that period, and the 
other was the stimulus given to local 
metallurgists by the doleful situation 
and the direful outlook. 

Everybody realized that something 
ought to be done. A few young fellows 
decided what ought to be done and did 
it. Not in a day, nor the first time they 
tried it. Details of how they did it are 
not pertinent here, and, in fact, have not 
yet been fully disclosed. The fact of 
importance is that they did it, and what 
they did was to part the lead upon the 
right hand and the zine upon the left, 
so that each could and did go to its ap- 
pointed place with profit, instead of loss, 
to its owner. 

The process went into commercial op- 
eration in the fall of 1924. Its local sig- 
nificance is at least suggested by the 
fact that it has already added something 
like $6,000,000 per annum to the receipts 
of Utah mine operators and is still 
growing. 


employ the new proc- 
_ ess and the zinc con- 

centrate goes to out- 
side points for treatment, most of it 
to Great Falls, Mont. This situation is 
not ideal, and there has been consider- 
able local discussion of a zinc smelter 
more conveniently situated with refer- 
ence to the source of the ore. A cur- 
rent production of fourteen to fifteen 
thousand tons a month of 50 percent 
concentrate from this immediate terri- 
tory, with every indication of mainte- 
nance, or increase of that rate of produc- 
tion as markets may justify it, would 
mean a new payroll of three or four hun- 
dred men for some community and much 
more expeditious and economical han- 
dling of the material. 

The man that makes two blades of 
grass grow where only one grew before 
has offered his bid for immortality on a 
mere 100 percent basis. Something 
should be done in the future to perpetu- 
ate the-names and works of the group 
that made dividends grow where deficits 
grew before. And whatever is done 
should, of course, be done in zinc. 


“Although the known lead resources 
of the world are gradually becoming ex- 
hausted, there was an increased output 
from many fields,” says the year book 
of the Department of Commerce. 

“In the lead industry the year 1925 
was the best ever known. World pro- 
duction exceeded previous records and 
the New York price was the highest in 
the history of the industry. 
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SCIENTIFIC PROSPECTING 


Geophysical Geologists And Scientists Are Attempting To Discover Some Method Whereby 
Valuable Hidden Ore Bodies May Be Discovered—Three Lines Of Research Covering Gravi- 
metric And Seismographic Apparatus, Electric Devices, And Radio Wave System Are Being 


HE steady decline in the mineral 

output of a number of our west- 

ern states is due to the fact that 

the known ore bodies are being ex- 

hausted more rapidly than new ones are 
discovered. 

The old type of prospectors who 
roamed over the hills with their burros 
and dogs have covered the field pretty 
thoroughly and probably most of the ore 
bodies with a visible outcrop have al- 
ready been located. In addition to these 
surface discoveries, fortuitous occur- 
rences have in countless instances re- 
vealed ore bodies slightly covered with 
soil or slide rock. A railroad grader’s 
scraper when dumped showed a piece of 
freshly cut silver, and following back 
along the track of the scraper the out- 
crop of what became the La Rose Mine 
was exposed; persistent trenching in the 
shallow soil and muck nearby brought 
to light the wonderful silver mining dis- 
trict of Cobalt. Again, a man who knew 
nothing of minerals or prospecting, in 
order to justify a grubstake he had just 
received, dug into the soil and gravel in 
the comfortable shade of 
a pine tree—result, Lead- 
ville and a new Colorado. 
So many instances of this 
kind have occurred that it 
is an open question as to 
whether more of the min- 
eral which has already 
been mined has come from 
exposed or covered ore 
bodies. 

The zone of ore deposi- 
tion is, of course, at a 
very considerable depth in 
the earth’s crust, and 
when ores are exposed on 
the surface today it is be- 
cause they have been 
reached by surface ero- 
sion. It is patent that all 
of the ore bodies in this 
earth’s crust which have 
been produced either by 
rock replacement or fis- 
sure filling has not yet 
been reached by erosion, 
as has been proved by 
occasional discoveries in 
exploration drifts from 
deep levels in mines, 
which, in many instances, 
have disclosed the ore 


*Consulting Engineer, Den- 
ver, Colo. 


Developed 


By Davin W. BRUNTON* 


bodies whose apex has not yet been 
reached by surface erosion. A _ typical 
example of this kind was the discovery 
of the Silver King ore body at Park 
City, Utah, where a level driven for ven- 
tilation from the bottom of the May- 
flower incline to the Silver King shaft 
cut the apex of a wonderful ore body 
whose upper edge only came a foot 
above the floor of the level. 

Recently one of the largest mining 
companies in Mexico, from one of their 
deep levels, ran a series of what might 
be termed “wild-cat drifts,” and one of 
these, which strangely enough ran away 
out under the valley, broke into a 16- 
foot vein of rich silver ore, which, when 
its strike and dip had been determined, 
was readily located under a few feet 
of wash on the floor of the plain. 

Man now has reached the point where 
he can outspeed the denizens of the air, 
land, and water; can talk half way round 


the globe; can determine the tempera- 
ture and composition of the stars; and 
it seems that the time must be nearly 
ripe for a discovery of some method 
whereby valuable ore bodies hidden from 
our view by a few feet of slide rock, 
soil, or even rock in place, could be lo- 
cated. Geophysical geologists and scien- 
tists are not neglecting this wonderful 
opportunity, and are working feverishly 
to discover some method of locating 
hidden ore bodies. Just what property 
or properties in minerals can be taken 
advantage of in this work is not yet 
fully determined. Buried or covered 
iron ore bodies have long been located 
with the dipping needles and magneto- 
meter, but no such convenient property 
as magnetism has yet been discovered 
in the ores of the precious and semi- 
precious metals. 

Lines of research in this direction 
point to three different fields: 

1. Where fields of force surrounding 
mineral deposits can be investigated by 
gravimetric and seismo- 
graphic apparatus. 

2. Where fields of force 
are artificially produced 
and the variations in these 
fields caused by ore de- 
posits are recorded by 
electric devices. 

3. The radio wave sys- 
tem. 

At the coming meeting 
of The American Mining 
Congress in September, 
| it is expected that a num- 

ber of scientific investi- 
gators in these different 
methods will read papers 
on the systems employed 
and the results obtained, 
and some of the investi- 
gators have already prom- 
ised to exhibit their appa- 
ratus, By this means the 
Mining Congress hopes to 
focus the attention of the 
mining men and scientists 
on this all important 
problem in the hope that 
in the not too distant 
future ore bodies which 
today are out of our sight 
and ken will be readily 
located. 
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GEOPHYSICAL PROSPECTING AS AN ADJUNCT TO GEOLOGY 


Scientific Prospecting Must Eventually Be Applied Particularly In Our Western F ields If New 
Deposits Are To Be Discovered—Well Organized Research Along Such Lines With Careful 
Technical Cooperation Will Lead To Development And Practical Application 


ONSIDERABLE interest has 
i been shown during the past few 

years of study and investigation 
of sub-structural earth conditions in 
direct relation to the exploitation of our 
mineral resources. Comparatively little 
has been published in the literature on 
some of the methods which either have 
been successfully applied in practice o1 
which show promise of successful appli- 
cation. 

Whereas the electrical methods are 
being used here and abroad for the de- 
termination of hidden sulphide deposits 
and measurements with the torsion bal- 
ance and seismographs have been made 
in the salt dome area of the Gulf Coast 
by the larger oil concerns, very little has 
been done in direct relation to the mining 
industry. 

There is no doubt that some of these 
geophysical methods and systems will 
form a promising adjunct to geology 
proper, especially in territory where sur- 
face indications or outcrops are either 
hidden or where they are entirely miss- 
ing, and this especially with reference 
to mining. All such methods which have 
been developed and are known and have 
been partially applied to practice are the 
the. result of several years’ development 
and of a direct application of purely 
scientific and technical principles. They 
are free from any personal influences or 
idiosyncracies of the individual or oper- 
ator. They must not be confused with 
so-called “doodle-bugs.” 

Very considerable work 
along these lines has been 
done in Europe and, only 
of late, in this country. 
It is a research which will 
eventually spread to 
greater dimensions and 
will in time bring about a 
completion of methods, 
the application of which 
will greatly benefit the 
development and exploi- 
tation of such of our na- 
tural resources, which 
without such means it will 
not be possible to dis- 
close. Scientific prospect- 
ing, at least in our west- 
ern fields, must eventu- 
ally be applied if the 
recovery of hidden treas- 
ures from ground where 
old-time prospecting 


*Denver, Colorado. 
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is no longer possible is to continue. 


While there is considerable and splen- 
did work being done now by direct geol- 
ogy with reference to ore finding, it will, 
in most cases even then, require great 
expenditure on the part of the mine op- 
erators to determine the correctness of 
such anticipations as were concluded 
from true geology. With the application 
of suitable methods in such fields and 
territory, it is not impossible to obtain 
further pfeliminary information and to 
confirm the speculations derived from the 
work of sub-surface geology at an infi- 
nitely smaller cost than by actual open- 
ing up of the ground by suitable mining 
and drilling methods alone, or by wild- 
cat methods. 

Great care must be taken in the selec- 
tion of these new geophysical methods, 
as not all of these methods are applicable 
to any one ground or for any one pur- 
pose. This work is, therefore, a direct 
adjunct to geology and must go hand in 
hand with practical and economical 
geology. 

There is no doubt that the study and 
further development of present known 
methods along electrical, gravitational, 
seismological, magnetic or other lines, in- 
cluding those methods relating to radio 
waves, is necessary before any definite 
statement can be made as to which 
methods or principles are the best to be 


Chinese Prospector Panning For Gold 


employed on any one of the questionable 
grounds. Some data is published on 
these theories and methods, both from a 
theoretical as well as instrumental point 
of view, but it is fairly scattered through- 
out various literature. There is also 
much on the subjects in question which 
is known privately to individuals from 
experimentation which has not been pub. 
lished or made known. A well organized 
research along such lines and careful 
technical cooperation on the part of all 
those who are interested in this branch 
of science will lead to a much more rapid 
development and practical application of 
these methods in the field than is the 
case now. 

The field is open for the geologist, the 
physicist, the mathematician, the scien- 
tist and the engineer as well. It leads to 
the development of a new type of tech- 


nician, the assistance of whom, at this 
time, is difficult to obtain. 


The cooperation of Colleges, Mining 
Schools, Government and State Institu- 
tions will bring about results which will 
eventually be of great benefit to the min- 
ing as well as to the oil industries and 
will prove of the greatest importance and 
benefit to the exploitation of our natural 
mineral wealth resources. 

All of the various methods, based on 
different theories which have been out- 
lined, have certain well defined individ- 
ual. values; and the proper application 
of any one of these methods, or any com- 
bination of them, in any particular ter- 
ritory or field, or for any 
particular purpose, will 
have to be determined 
before they are applied in 
practice. 

By the proper selection 
and application of these 
modern methods, consid- 
erable money can be saved 
which heretofore has been 
expended for the opening up 
of uncertain ground. There 
is, furthermore, no doubt 
that, with the help of such 
geophysical methods, much 
can be learned of the con- 
struction of hidden earth 
ground and perhaps of its 
content. Such means 
should enable us, in time, 
to determine with a cer- 
tain degree of accuracy 
what such conditions are 
and what may be expected 
in ground so to be tested. 
(Continued on page 670) 
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SCIENTIFIC PROSPECTING BY RADIO CAMERAPHONE 


The Radio Cameraphone For Detecting Ore Bodies And Buried Metals Has Been Perfected 
From Similar Instrument Designed To Locate Oil And Gas Pools—Two Important Tests For 


consented to write a short article 

regarding the Sharpe radio camera- 
phone, because the results of the tests 
so far made have not yet been fully 
worked out. But the insistence of my 
long-time friend Mr. D. W. Brunton that 
I should supplement an article by him- 
self, which will appear in this issue has 
persuaded me to contribute a few par- 
agraphs. 

The radio cameraphone for detecting 
ore bodies and buried metals has been 
perfected from a similar instrument de- 
signed to locate oil and gas pools, upon 
which considerable experimenting was 
done during 1924 and 1925 in Colorado 
and New Mexico. The detecting of dif- 
ferent densities and compositions in 
rock beds, earths, fluids and gases proved 
a very delicate undertaking and re- 
quires innumerable tests to determine 
the individual reaction upon the instru- 
ment obtained from the many minerals 
and compounds encountered; and while 
the results have been as satisfactory and 
convincing as I could wish, the interpre- 
tations to me made from the readings, 


|: is with some hesitancy that I have 


The Author With Radio Seismograph 
Searching For Water At Gold Dust 
Mining Camp, Hillsboro, New Mexico 


as applied to oil and gas, will be per- 
fected only after much experience. 

On the other hand, I discovered by ex- 
periment that metallic substances react 


*Sharpe Radio Seismograph Syndicate, Den- 
ver, Colo. 


Ore And Metals Have Been Made 


By A. SHARPE* 


in a positive and almost violent manner 
upon the instrument when a test is 
made. One of the earliest demonstra- 
tions of this was in a record obtained 
from a set-up that was made on the roof 
of a seven-story building in Denver, in 
which the radio camera photographed 
the steel beams of the seven floors below 
it with great clearness. 

Recognizing the field that is open for 
more rapid exploitation in metallic min- 
erals rather than in oil and gas, by use 
of the radio cameraphone, greater at- 
tention has been directed that way of 


The second important test made by the 
radio cameraphone for ores and metals 
was in the Gold Dust section of the Las 
Animas mining district, Sierra County, 
southwestern New Mexico. The mineral- 
ization there consists of complex ores, 
mainly those containing lead, iron and 
manganese at the top of the limestone 
and those containing gold, silver and 
copper deposited in single veins or shear 
zones in the andesite. The instrument 
responds very sensitively to metallic en- 
richment in the veins and ore bodies, so 
that the lean and rich areas can be de- 
termined readily. In the tests that have 
been made there, 18 veins not heretofore 
exploited were found, and all of them 


Operating The Radio Cameraphone At Meteor Crater 


late. Thus far two important tests 
have been made for ores and metals. 


One of these is at the famous Meteor 
Crater in northern Arizona, where a 
giant meteor centuries ago buried itself 
in the earth. Shaft sinking and core 
drilling have been fruitless in the search 
for this metallic body, although count- 
less fragments of the meteor are found 
for many miles around the crater and 
also buried in the earth, where they 
were distributed after the shattering 
that resulted from the impact. 

The photographs obtained by the radio 
cameraphone show the main unoxidized 
body of the meteor to lie 100 feet south 
of the rim of the crater, the center of 
the body being at a depth of 1,410 feet, 
which is 200 feet deeper than any of 
the core drill or other tests heretofore 
have been made. The position of the 
meteor outside of a vertical plane ex- 
tending downward from the crater’s 
periphery is the result of the satellite 
striking the earth obliquely, which is 
indicated by the slant of the walls of the 
crater. 


have been more or less prospected since 
their discovery, with confirmatory re- 
sults. One of them has been selected 
for more extensive underground work 
and a drift upon it has been in progress 
for six weeks, opening up about 60 feet 
in length, which has checked accurately 
with the results obtained by the radio 
cameraphone. 


Following the veins with the instru- 
ment, I was led to the discovery of three 
old tunnels of uncertain antiquity that 
had been walled up at their entrances 
with stone and mud masonry and covered 
with gravel and earth, evidently for the 
purpose of concealment. Investigation 
revealed some native gold and copper 
and considerable ore bodies of tellurium. 

The radio cameraphone consists of 
three units—the radio broadcaster, the 
radio receiver and the photographic 
motion picture camera. The broadcaster 
sends radio waves into the earth, ex- 
tending to regulated progressive depths, 
the length of the wave advancing one 
foot at a time. This radio wave is re- 
turned by a (Continued on page 662) 
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MARKETING PRODUCTS OF COMPLEX ORES 


Close Operating Relationship Between Producer And Reducer Of Concentrates Would Bring 
Of Each Other’s Problems, And Would In The End Bring About 
Desire — Higher Recovery And Greater Profits 


About Better Understanding 
What Both 


prove the grade of the products of 

separation, operators have advanced 
their practice to a degree where further 
accomplishment may be reactive in a 
commercial sense. 

An increase in cost accompanies any 
split-hair milling practice; also there is 
a decreased recovery where extreme 
grades of product are forced. 

The eternal struggle toward perfec- 
tion in the separation of complex zinc 
and lead-bearing sulphides and in the 
reclamation of the contained metal sug- 
gests the desirability of a close operating 
relationship being established between 
the producer and the reducer of the con- 
centrates. There are many advantages 
that can accrue through a more intimate 
knowledge of each with the complica- 
tions the other has to contend in effort 
to abate their commercial wastage. The 
reducer of the concentrate to metal must 
satisfy critical fabricators with a char- 
acter metal or product in order to realize 
high, standards of price. Fabricators do 
not, all require an extreme degree of 
purity or stabilized physical condition 
of their purchases, but do requiré a 
nicety of grade or character to conform 


iE THE progression of effort to im- 


with many specialized uses. The larger ; 


reducing organizations are in touch with 
the quality requirements of fabrications 
and often have lent guidance in sug- 
gesting means of improvement in com- 
pounding and alloying with beneficial re- 
sults to both. It is not to be expected 
that the producer of concentrates can 
analyze the field of requirement of metal 
fabricators, but through reasonable fa- 
miliarity with the scope and objectives 
of the reducer can lend assistance which 
is appreciable in both senses of the word. 
The assistance which the producer can 
contribute is on broader lines than that 
passed to the fabricator but notedly 
similar in the purpose of enhancing the 
net value of production, and it naturally 
follows that economies developed are 
subject to fair commercial division. 

The problems with which the reducers 
of concentrates have to struggle are 
manifold. However, lack of uniformity 
of grade and irregularity of character 
tonnage supply, being uncontrollable, are 
consequently troubles which are contin- 
uous and the most hazardous. Reduction 
costs and metallic recovery, being so 
delicately governed by uniformity of 
analysis and evenness of furnace con- 


“Consulting Mining Engineer, Denver, Colo. 
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sumption, are the primary features to 
stress, as here the producers have their 
greatest opportunity to lend a helping 
hand. In blast furnace smelting there 
are many ingredients common in ores 
and concentrates that interfere seriously 
with a close lead recovery and the value 
of the bullion produced. The slab zinc 
recovery plants have difficulty in main- 
taining high recoveries on variable con- 
centrates, with undesirable metal also re- 
sulting from impurities contained in 
their calcines. Any concentrate which 
contains an element interfering with 
theoretically perfect reduction practice 
adds its little quota in increasing the re- 
ducer’s operating costs and is always 
considered in establishing the purchase 
value of the concentrate. 


The reduction plant can not visibly 
penalize all deleterious elements without 
in many cases being seemingly discrimi- 
native. However, it is not to be doubted 
that in one way or another a penalty fol- 
lows into the calculated purchase price. 
The producer of concentrates, being 
charged with the metallurgical losses 
and all other reduction and selling 
débits, has troubles that are not little 
.ones.in main, as in addition to bearing 
all cost items connected with reduction 
and transportation the producer still has 
a complexity of handicapping conditions 
to struggle with as individual operating 
problems. These difficulties begin with 
one similar to the reducer’s basis prob- 
lem; that is, with a lack of uniformity 
in the ore grade. and character to be 
treated. 

The fact that ideal separation can not 
be accomplished without perfect regu- 
larity in character and in durability of 
mill feed is an outstanding feature that 
faces all milling attempt, hence a sub- 
ject to be kept open at all times in op- 
erating plants. An even feed to the 
separation plant means an even grade 
and uniform output of separated prod- 
ucts; these passed to the reduction 
plants with dependable regularity create 
a commercial credit always worthy of 
the effort. 

Next is the possibility of eliminating 
deleterious gangue elements in the mill- 
ing practice or at least changing their 
position to better conform to the indi- 
vidual requirements of the reducer. 
Iron, lime, and lead, for instance, have 


no part in good slab zine recovery, but 
are essential ingredients of any lead 
blast furnace feed. There are elements 
occcurring in small quantity in many 
ores that follow into the base metal re- 
covered with a depreciating value effect 
due to the delicate final refinement of the 
base to the finished condition of each of 
the metallic elements the market re- 
quires. Some of these elements are re- 
covered automatically in refining proc- 
esses as by-products, with some credit 
perhaps, and as the actual consumption 
of metals other than zinc is usually in the 
form of alloys it is not improbable that 
the degree of refinement now applied to 
the base metal might be modified and a 
resulting greater quantity of natural 
alloy be found creditably marketable in 
that form. 


This latter suggestion, however, is 
rather beyond the subject, except in its 
bearing on existing ore penalties and the 
possibility of the refining division pass- 
ing backward a portion of marketing 
credit obtainable through a broadening 
of their demand requirements. 

Producers and reducers are both in- 
clined to weigh the others operating 
difficulties lightly and feel that explana- 
tions made bearing on marginal require- 
ment are bunk or at least pessimistic. 
Any fixture of a perfectly equitable and 
standardized margin is always an im- 
possibility, but as all profits come from 
the final realization value of the recov- 
ered metallic elements the outstanding 
feature is to make that recovery more 
valuable and have something further to 
divide. A smug attitude assumed by 
either the producer or reducer is a com- 
mon bar: to progress, as without some 
knowledge of the others operating limi- 
tations it is not possible to promote or 
formulate any of the many gainful 
objectives. 

There is no industrial division which 
seems to contain the many compound 
features that surround the metallurgical, 
and with each step in further advance- 
ment there develops the keener necessity 
to consider means of correlating the 
existing complexity of personal ambition 
and interests. Commercial realization is 
the motive of the struggle, hence com- 
mercial consideration must be a part of 
the capitalization of all operating 
achievement. 

The products recovered from complex 
ores by flotation concentration means are 
still somewhat (Continued on page 685) 
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TAX BOARD REVERSES REVENUE BUREAU ON AMORTIZATION 


In A Lengthy Decision Of Far-Reaching Importance To The Mining Industry The Board 
Rules In Favor Of The Taxpayer—Chairman Of American Mining Congress General Tax 
Committee Filed Brief Opposing Commissioner 


HE Board of Tax Appeals in de- 
ciding the appeal of the Manville 
Jenckes Co., holds that Section 
1209 of the revenue act of 1926 disposes 
of and resolves in favor of the taxpayer, 
the contention of the Commissioner of 
Internal Revenue that no amortization 
deduction can be allowed in respect of 
the years 1918, 1919, or 1920 unless 
claim for such deduction was made at 
the time of filing the return for the year 
or years affected. Section 1209 was 
placed in the 1926 law by a Senate 
amendment which had been advocated 
by the General Tax Committee of the 
American Mining Congress. 

The board also reverses the commis- 
sioner in respect to amortization deduc- 
tions claimed in connection with facili- 
ties contracted for prior to April 6, 
1917, but acquired and paid for subse- 
quent to that date. The board holds 
that the order or contract dates are im- 
material, and that since the facilities 
were constructed, erected, installed or 
acquired on or after April 6, 1917, they 
come within the amortization provisions 
of the revenue act of 1918. 

Many claims for amortization deduc- 
tions were held up in the department 
pending the determination of these 
questions by the appeals board. This 
decision, if acquiesced in by the com- 
missioner, will mean many millions of 
dollars saved to the mining industry in 
taxes. Numerous manufacturing and 
other concerns also will benefit. The 
decision is particularly important to the 
copper industry. 


MINING INDUSTRY REPRESENTED 


As soon as the Manville Jenckes Co.’s 
appeal was heard by the board Paul 
Armitage, chairman of the General Tax 
Committee of the American Mining Con- 
gress, acting on behalf of mining and 
other companies interested, procured 
leave and filed a brief as amicus curiae, 
supporting the position that an amorti- 
zation allowance should be granted 
irrespective of the date when the work 
was begun or planned provided it came 
within the law and the expenditures 
were made after April 6, 1917. In co- 
operation with Mr. Armitage, Wm. 
Wallace, Jr., of counsel for the Copper 
Producers’ Tax Committee, filed a sep- 
arate brief. 

The board’s decision also includes 
opinions in respect of questions of in- 


*Chief, Tax Division, American Mining Con- 
gress. 


By MCKINLEY W. KRIEGH * 


vested capital, determination of net in- 
come for the taxpayer’s fiscal year 
ended June 30, 1917, and losses. But 
the amortization questions were of far- 
reaching importance, and the decision 
will be of interest to all taxpayers who 
have claims for amortization allowances 
still pending before the Bureau of In- 
ternal Revenue. 

First CONSTRUCTION By COMMISSIONER 

The particular question involved was 
the construction of the provisions of the 
1918 revenue act and subsequent laws 
allowing amortization of so-called war 
facilities. The 1918 law _ allowed 
amortization to corporate taxpayers “in 
the case of buildings, machinery, equip- 
ment or other facilities constructed, 
erected, installed or acquired on or 
after April 6, 1917, for the production 
of articles contributing to the prosecu- 
tion of the present war.” There was a 
corresponding provision applicable to 
individuals, and these provisions were 
continued in the later revenue acts of 
1921 and 1924. 

The commissioner provided in the 
1918 regulations, and the Solicitor 
ruled, that it did not matter when the 
buildings, machinery, equipment or 
other facilities were planned or their 
erection started if they were not com- 
pleted on April 6, 1917. Then the tax- 
payer was entitled to amortization on 
that part of the expenditures after that 
date if they were or could be used for 
the production of articles contributing 
to the prosecution of the war with Ger- 
many. 

A large number of cases were ad- 
justed under these regulations and rul- 
ings, and amortization was allowed in 
large amounts irrespective of the date 
when the contract for the facilities was 
entered into or the plan made for their 
erection. Of course, in each case the 
amortization allowance was only based 
on expenditures after April 6, 1917. 

ATTACKED By CoUZENS COMMITTEE 


The Couzens Committee attacked these 
allowances and charged that they were 
irregular and illegal on the ground that 
where the facility had been planned or 
commenced before the entry of the 
United States into the war, it was not 
within the scope of the law. The 
Couzens Committee then attempted to 
have the law amended by proposing a 


retroactive provision to that effect at 
the time the 1926 revenue act was under 
discussion in the Senate. This was de- 
feated. (See Congressional Record, 
February 12, 1926, page 3600.) 

But notwithstanding this clear ex- 
pression by Congress of its intention, 
and despite the fact that a great num- 
ber of claims had been allowed in large 
amounts and could not be changed or 
altered, the Solicitor of Internal Reve- 
nue rendered an opinion overruling the 
regulations which had been in force for 
several years and holding that where 
the facility had been planned, con- 
tracted for or started before April 6, 
1917, no part of the expenditures there- 
after made, although within the war 
period, were entitled to be considered in 
allowing amortization. 


MINING Cases HELD Up 


The effect of this opinion was to im- 
mediately hold up all the copper cases 
which’ had been approaching or had 
reached a settlement on other questions. 
Particularly, it held up all those copper 
cases which had been in course of ad- 
justment on the valuation and depletion 
issues. Furthermore, it held up many 
other mining and also oil and manufac- 
turing cases which had been listed in the 
report of the Couzens Committee. These 
will now be settled in due course as soon 
as the commissioner acquiesces in the 
board’s decision. 


CHARACTERISTICS OF TEN- 
NESSEE COALS 


ea in regard to the char- 

acteristics of a large number of coals 
of Tennessee is contained in Technical 
Paper 356, recently issued by the Bureau 
of Mines. 

The Tennessee coal fields embrace two 
distinct physiographic areas, one known 
as the northeastern field and the other 
as the main Cumberland Plateau field. 
The coal beds in these two areas are dis- 
tinct and different. The coal-bearing 
rocks of the Tennessee fields are of 
Pennsylvania age, but as the two areas 
have not been mapped in detail and sys- 
tematically examined, the coals can not 
be correlated with certainty. 

Copies of Bureau of Mines Technical 
Paper 356, “Analyses of Tennessee 
coals,” can be obtained from the Super- 
intendent of Documents, Washington, 
D. C., at a price of 15 cents. 


651 


— 

| 


WHAT IS WRONG IN COAL LABOR 


The Miners Have Asked For Double Compensation Which The Consumer Has Refused To 
Pay—Efforts At Coercion But Increase The Public’s Resistance, And Stimulates The Market 
For Substitutes—A Return To Competitive Spirit And Effort The Safe Road. 


ECENTLY an inventor appeared 
R in the market places with a new 

device. It was something that 
was needed. It promised a ready sale, 
hence it was known to be valuable. The 
inventor did not want to turn manu- 
facturer, and there was no reason why 
he should, because several manufacturers 
were keen to add this new device to their 
line. Negotiations began briskly, but 
came to a dead stop so soon as the in- 
ventor had put his own price on his 
device. It was more than the manu- 
facturers believed they could collect from 
the public. In his own behalf the in- 
ventor said: 


“T know the value of what I have pro- 
duced; so do you. I want to realize that 
full value; you say that you can not col- 
lect it. If the value is there and if you 
can not collect it, then it simply means 
that you lack the selling ability which I 
am seeking to employ. That means that 
I must look further to find a better sales- 
man.” 

The reply of the manufacturers in 
their own behalf was: 

“You have developed an idea which, 
as you say, has value. But to develop 
that value and realize on it, we must 
employ a large plant, a large force of 
men, a considerable quantity of capital, 
and great skill in merchandising. What 
you are asking for yourself is the value 
of your idea plus the value of all of these 
other things.” 

In the course of this interesting dis- 
cussion, it developed that there is a 
price, even on an article protected by a 
Government monopoly, beyond which the 
public will not go. Rather than pay 
more the public will turn to substitutes. 
And the higher price at which the sub- 
stitutes can sell—thanks to the existence 
of the patent monopoly—makes it at- 
tractive to other manufacturers to pro- 
duce those substitutes. A well-known 
razor becomes a first-class illustration 
when such debates are in progress. 
Whoever tries to overcome the tendency 
of the public to resist extortion and to 
find substitutes for even a meritorious 
product—diamonds and rubies are no ex- 
ception—is attempting what is well nigh 
impossible. 

These homely truths about the produc- 
tion and sale of anything has a direct 
application to the coal labor situation 
around the world; they explain, excel- 
lently, what is wrong with the union 
miners. We have, at the moment, a 
most intense labor situation in the whole 
coal field. In the United States we had, 
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until a few years ago, a situation where 
unionized labor was producing 65 per- 
cent and non-union labor was producing 
35 percent of the bituminous coal. All of 
the anthracite is produced by union 
labor. Today the situation is almost 
exactly reversed. In the bituminous 
field, 70 percent of the coal is produced 
by non-union labor; practically all of the 
coal now being sold overseas is being 
produced by non-union labor. Therefore, 
in the union field, the southwestern dis- 
tricts quietly abandoned the union and 
made other arrangements. In the east- 
ern fields the union mines closed and soo1. 
opened as non-union mines. In the cen- 
tral competitive field part of the union 
mines are closed, and two big districts 
are vigorously fighting to free them- 
selves from union dominance. 

In Canada, until a little more than a 
year ago, practically all of the coal was 
being produced by union labor. Today 
the whole of western Canada coal is non- 
union; the Nova Scotia mines are still 
union, but there is a schism in the ranks 
of the union, due to which production is 
seriously curtailed. 

In England the coal mines have been 
closed for four months because all of 
the coal was produced by union labor, 
and the coal owners proved that they 
could not meet the union’s conditions 
and at the same time meet Germany 
in competition. 

In Germany they have unions, but not 
the union conditions which are found in 
England, Canada, and the United States. 
Therefore Germany can undersell the 
world on coal—and is doing it. 

In South Africa there is union con- 
trol, and the coal situation has drifted 
into national politics, as it has in the 
other countries where unionism is a vital 
force. But while South Africa has con- 
siderable coal of some value, its cost of 
production is so high that Germany can 
sell her own coal in those markets at the 
German cost of production plus the 
charge for a long haul by water. 

The last month brought to the United 
States a delegation representing the 
British miners. They have come here to 
beg for money with which to carry on 
their fight against the British coal own- 
ers. Eight months ago the anthracite 
miners were begging for money from the 
public and the other unions with which 
to carry on their fight against the oper- 
ators. Since 1922 the Miners’ Union has 


been asking the Federal Government to 
come to its relief and insist that the 
operators grant the terms which the 
miners believe they are entitled to. Mr. 
Lewis went so far last November as to 
demand of the President that he inter- 
vene in the anthracite strike in behalf 
of the miners and that he take a hand 
in the enforcement of the Jacksonville 
scale. 


By the last recited series of facts, it 
may be said that the whole question of 
coal labor has been fairly presented to 
the public for consideration and decision. 
Therefore it is proper to analyze the coal 
labor situation in an effort to find what 
is wrong with the demands of the miners’ 
union. 


Some two years ago an organized 
group in Washington decided to stage a 
discussion—a sort of joint debate—on 
this question and invited as speakers the 
author of this article and Mr. Bittner, 
one of the vice presidents of the Miners’ 
Union. Mr. Bittner took almost pre- 
cisely the same position as did the in- 
ventor who was quoted at the outset of 
this article. He said that the miners 
are producing something of value. In 
order to produce it they are taking cer- 
tain risks. They should have the value 
of what they produced and should be 
paid for the risks they take. He inti- 
mated, very broadly, that the operators 
were rather indifferent salesmen if they 
could not collect for the coal a price 
which would pay the miners a fair wage. 
He said, bluntly, that the public was un- 
just to the extent that it refused to pay 
the miners a wage which was commensu- 
rate with their effort and their risk. He 
did not go so far as did the inventor 
by saying that if the present group could 
not collect the money the miners would 
seek another group which could do so. 
The inference in that direction was, 
however, strong. 

Meanwhile, the public has passed upon 
the question which Mr. Bittner raised 
and upon the question which the English 
delegation has come to this country to 
raise. In the case of anthracite, the 
consumers have said that the labor cost 
of producing anthracite may be inevi- 
table but they can and will use some- 
thing else. The action of New England 
last winter in using non-union coal is, 
of course, generally known. The after- 
math, however, is interesting. This 
writer has recently had extensive rela- 
tions with executives and mechanics in 
some New England factories. Until last 
year everyone of them was a user of 
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anthracite. Today not one of those with 
whom he came in contact is using it. 
Some of them are using oil; others are 
using various combinations of other hard 
fuels. It is not, therefore, a question of 
the ability of the operators to sell an- 
thracite; it is a question of the ability 
of the people to find substitutes. In 
England precisely the same situation has 
developed. British coal is excellent. 
The British coal owners are consummate 
merchants. It is not a question of the 
appeal which the coal makes; it cer- 
tainty is not a question of the ability 
of the merchants to get the price. The 
decision swings on the ability of the 
people of the world to find a satisfactory 
substitute for the British coal. They are 
able to get that substitute in Germany, 
and they are going to Germany for it. 

In the light of those gripping facts, it 
is worth while to turn attention to the 
demands of the miners’ unions every- 
where. In the United States the Miners’ 
Union demands a minimum wage ot 
$7.50 a day, when the non-union labor, 
on the opposite bank of the Ohio River, 
is willing and eager to work for. $4.40 
a day. That difference of $3.10 a day 
within a radius of a hundred miles, or 
such a matter, is far too much of a 
handicap for the union operators to over- 
come. The over-advertised “hazards” of 
coal mining are, incidentally, the same 
in both districts. The non-union miner 
believes he is sufficiently paid at the 
lower wage; the union miner has no suf- 
ficient reason for demanding the higher. 
But to set up the contention of hazard- 
ousness is idle in view of the fact of t’ 
lower rate in the adjoining field. 


The union does not stop with the mere 
matter of wage differences. It has im- 
posed an ironclad and burdensome set 
of “working conditions” upon the union 
field. These working conditions involve 
a division of the volume of labor among 
a far larger number of men than are em- 
ployed in the non-union field. 

That, incidentally, is the same situa- 
tion in England. The main trouble in 
Great Britain, in fact, is not the wage 
but the working conditions. The men 
there have split up the jobs so finely that 
each worker does but little for the pay 
that he receives. And England is com- 
peting with Germany where the miners 
actually work. 


The net result is the conclusion that 
the miners’ unions everywhere have 
tried to take a double compensation. 
They have tried to get an artificial wage 
scale by a process of monopolizing mine 
labor. Then they have tried also to 
bring about an artificial reduction of the 
amount of work that would be done for 
that given quantity of money. They 
have asked the operators to add the cost 
of these two concessions to the price of 
coal and have complained to the whole 


world that the operators are poor sales- 
men because they can not collect the indi- 
cated amount. The fact is that the re- 
sulting artificial price for union-produced 
coal has raised the price of fuel to a 
point where the production of substitutes 
becomes attractive to other manufac- 
turers. Those substitutes are being pro- 
duced and used in quantity. When the 
miners have seen this tendency, they 
have tried to coerce the public by 
shutting off its supply of coal. This has 
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so aroused the public that the favor 
shown to substitutes is increasing. 

Seeing the facts, one is inclined to con- 
clude that the miners have tried for a 
monopoly and have tried to free them- 
selves from the need to compete. Their 
present difficulties are the result of that 
mistaken effort. Their road to safety— 
and the road to safety for the coal in- 
dustry—would seem to lie in the direc- 
tion of a return by’ the miners to a com- 
petitive spirit and effort. 


A. E.S. C. YEAR BOOK SHOWS HEALTHY GROWTH IN 
STANDARDIZATION MOVEMENT 


HE movement toward standardi- 
zation of industrial products has 
been considerably extended during 
the past year, and savings from stand- 
ardization work are constantly growing 
in magnitude, according to the Year 
Book of the American Engineering 
Standards Committee, just issued. More 
than 200 definite standardization proj- 
ects are in process or completed under 
the auspices of the A. E. S. C., and 365 
national trade associations, technical so- 
cieties and Government bureaus are co- 
operating in the work through some 
1,600 representatives. 

The general adoption of a comprehen- 
hensive system of limit gaging devel- 
oped by a representative committee of 
experts under the A. E. S. C. and ap- 
proved during the past year, can, it is 
estimated, produce savings for American 
industry approaching a billion dollars a 
year. Two other projects of wide im- 
portance and interest are the standardi- 
zation of drafting room practice, so as 
to provide a desirable uniformity in the 
methods and conventions of mechanical 
and other drawings used in industry; 
and. the standardization of the methods 
of graphically presenting facts, both of 
which are to be undertaken through com- 
mittees of experts. 

Progress has been made on some 50 
safety codes applicable to factories; and 
codes for paper and pulp mills, elevators 
and escalators, and for manufactured 
gas, were completed and approved. 

Nineteen standardization projects deal- 
ing with the mining industry are now 
under way. A very important code cov- 
ering the rock dusting of coal mines to 
prevent the coal-dust explosion hazard 
was recently approved. The casualty in- 
surance companies which cover mine in- 
surance have announced through the as- 
sociated companies that they will in fu- 
ture not issue compensation policies on 
gaseous or dusty mines that are not rock- 
dusted, and that after October 1 they 
will cancel policies already in force on 
such mines. 

For the convenience of American in- 
dustry, the A. E. S. C. is maintaining a 
file of specifications to be sold at cost. 
These include standards issued by all of 


the foreign standardizing bodies with 
which it regularly exchanges in forma- 
tion and standards, and also those of all 
the national trade associations and tech- 
nical societies in the United States which 
have issued standards and specifications. 
This is done as a means of cooperation 
in the important work represented in the 
National Directory of Commodity Speci- 
fications, recently published by the De- 
partment of Commerce. 

The A. E. S. C. maintains an exten- 
sive file of specifications that are con- 
stantly referred to by engineers and ex- 
perts in every field. About 7,000 stand- 
ards are available for examination and 
reference in this way. This information 
service is of value to exporters, who 
have the problem of supplying goods to 
a distant purchaser in accordance with 
standards of material or dimension 
originating in a foreign country. 

There has been a marked increase in 
interest on the part of industrial execu- 
tives in regard to the standardization 
movement, and it is more and more rec- 
ognized by management that standardi- 
zation has an important part to play in 
the improvement of the processes of in- 
dustry, in broadening its markets and in 
reducing costs of production. 

The membership of the A. E. S. C. 
now consists of 19 national trade asso- 
ciations, 9 national technical societies, 
and 7 governmental departments. Mr. 
Charles E. Skinner, assistant director of 
engineering of the Westinghouse Elec- 
tric and Manufacturing Co., is chairman 
of the committee, and Mr. Charles Rufus 
Harte, construction engineer of the Con- 
necticut Co., is vice chairman. Its ad- 
visory committee of industrial execu- 
tives is composed of: Messrs. J. A. Far- 
rell, president, United States Steel Cor- 
poration; George B. Cortelyou, president, 
Consolidated Gas Co. of New York; J. W. 
Lieb, vice president, New York Edison 
Co.; L. F. Loree, president, The Dela- 
ware & Hudson Co.; Gerard Swope, 
president,. General Electric Co. 

Copies of the Year Book may be had 
upon application to the office of the 
American Engineering Standards Com- 
mittee, 29 West Thirty-ninth Street, 
New York. 
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Triumph Steel Corporation’s Plant 


STEEL FROM OCEAN SANDS 
A Plan To Make High Grade Electric Steel And Ferro-Alloys 
From The Beach Sands Of California—A Digest Of A Paper 
By J. Harris Mackenzie* 


UNIQUE plant for the recov- 
Ax of magnetite, martite, chro- 

mite and ilmenite from the beach 
sands of Monterey Bay has been built 
at Cristo, California, by the Triumph 
Steel Corporation, San Francisco. 

The process embodies two steps, the 
separation and classification of the ores 
and their subsequent reduction. 

The blacksands carrying these min- 
erals are found along most of the shores 
of the Pacific Ocean. It is said that 
some of the concentrates run as high as 
50 percent by weight, in magnetite, with 
other alloys in commercial quantities. 
The statement is also made that gold 
and platinum are also recoverable. 

The Triumph Steel Corporation plant 
includes two miles of beach frontage and 
19 acres of plant site. The sand in 
place averages 30 to 45 per cent metal- 
lic oxides, of which 82 percent are iron, 
16 percent ilmenite and 2 percent chro- 
mite. The plant is served by a spur of 
the Southern Pacific Railroad. 

The operating plant, located above 
tide, receives its raw material by drag- 
line scraper, the sand being dumped into 
a hopper from which it is elevated and 
fed into an internally fired revolving 
hopper. The dry sand is then elevated 
to a bin directly above an _ electro- 
magnetic separator and classifier of spe- 
cial design. 

The present capacity of the plant is 
400 tons per day. The sand passing 
through the first process loses its mag- 
netite; the next step removes the mar- 
tite; the last process recovers the chro- 
mite. There remains in the tailings 
nothing but the silicates and such gold 


* Secretary, Triumph Steel Corporation. 


and platinum as may be carried. It is 
claimed for the process that a 99 per- 
cent concentration results. 

The company proposes to make: 

1. Briquettes of ore and carbon, for 
electric furnace reduction to steel, or to 
resuscitate old metal. 

2. Welding powder, by the addition 
of finely powdered aluminum. 

3. Much-bar or “wash metal” by pass- 
ing magnetite through an atmosphere of 
volatilized hydro-carbon or crude oil, 
with free oxygen excluded. During its 
passage the oxygen is removed from 
the magnetite and the resulting metallic 
iron is molded into billets. The gases 
are scrubbed and utilized as fuel. 

4. Steel billets of high grade, from 
magnetite, carbon and lime melted and 
refined by Heroult electric furnace. 

5. High grade alloy steel by mixing 
magnetite with various alloy-oxides, 
carbon and binder, and passing the mix- 
ture through an extrusion-press, form- 
ing electrodes, which when baked are 
used in the Heroult furnace. These 
electrodes when melting down in the 
furnace are reduced to metallic form. 

It is claimed for the Triumph pro- 
cess that purer pig can be manufactured 
with much less expense for equipment 
and operation, and that the plant is the 
first large scale utilization of beach 
sands for this purpose. 

The patents and development are the 
work of Don M. Crist, and the aim of 
the company is to produce a _ super- 
pure electric steel, and alloys. It is 
proposed also to manufacture a special 
grade of tough mill-balls, and to de- 
velop improved methods for re-working 
tailings. 
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STUDY OF ALABAMA RED 
IRON ORES 

A STUDY of the red iron ores and 

iron-bearing sandstones of the 
Clinton formation in the Birmingham 
district, Alabama, has been made by the 
Bureau of Mines. The four ore beds in 
Red Mountain would become important 


‘sources of iron should a satisfactory 


method for beneficiating the high silica 
ores be devised, it is pointed out. Such 
a method would apply equally well to 
the associated ferruginous sandstones. 

Although much information is avail- 
able on the grade of the iron ores in the 
Birmingham district and numerous 
analyses of these ores have been pub- 
lished, no attempt has been made to 
investigate the ores systematically with 
respect to variations of composition 
along the strike and down the dip, states 
W. R. Crane, superintendent of the Bu- 
reau’s Southern experiment station. 

The object of Technical Paper 377, by 
Dr. Crane, just issued, is to show the 
amount and the grade of all the ferru- 
ginous materials of the Clinton forma- 
tion in the Birmingham district, includ- 
ing the ore beds. 

The ores are hematites and lie as 
bedded deposits in Red Mountain, which 
extends northeast and southwest be- 
tween Birmingham and Bessemer and 
beyond, although the most important 
part of the district is between the cities 
named. The ore beds are in the Clinton 
formation, of. Silurian age, which is 200 
to 300 feet thick, and is composed largely 
of sandstone and shale. 

There are four ore beds in this forma- 
tion, but only two produce ore suitable 
for making iron by present conditions. 
However, as the results of the investiga- 
tion made by the Bureau of Mines cover 
all possible sources of iron, all fer- 
ruginous materials in the Clinton forma- 
tion are considered and include, there- 
fore, all beds of relatively high iron 
content. 

The so-called ore beds from above 
downward are the Ida, the Hickory Nut, 
the Big Seam, and the Irondale. The 
beds of ferruginous sandstone between 
the Hickory Nut bed and the Big Seam 
and above the Ida bed are thick and in 
certain places have a surprisingly high 
iron content. If it were possible to mine 
and utilize this sandstone as well as ore 
from the four beds mentioned, the mate- 
rials available for iron making in the 
district would be greatly augmented. 

Detailed information in regard to the 
occurrence of these ores, the extent and 
thickness of ore beds, and the character 
of the ores is contained in Bureau of 
Mines Technical Paper 377, copies of 
which may be purchased from the Super- 
intendent of Documents, Washington, 


D. C., at a price of 10 cents. 
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SAMPLING AND ESTIMATING THE WEST ORE BODY OF 


SACRAMENTO HILL 


Actual Mining Corroborates Prospecting Estimates—Churn Drill Samples Taken Every Five 
Feet—Ore Tonnage Computed By Triangular Prismatic Method—Copper Content Taken By 


Colorimetric 


Ore Body of Sacramento Hill, which 

is a disseminated deposit of copper 
sulphides in porphyry, it is recognized 
that errors occur in both operations. In 
the actual mining of ore there is an eco- 
nomical point, beyond which sampling 
and records cannot be carried. 

Contrary to what is generally found 
to be true, that actual mining does not 
hold up to estimates, and some factor of 
safety should be applied, the reverse has 
been the case with the work to date in 
the West Ore Body. Conventional 
methods of estimating were not followed, 
which may account for this reversal, yet 
an estimate which 
has proven very 
conservative and 
allowed for a mar- 
gin over actual min- 
ing has been the re- 
sult. The methods 
of sampling, calcula- 
tions and deductions 
may be of some in- 
terest to others, so 
will be described in 
detail. 


| N sampling and estimating the West 


The first explora- 


* Chief Engineer, Sacra- 

mento Hill Operations, 
Copper Queen Branch, 
Phelps Dodge Corpora- 
tion, Bisbee, Ariz. 


Fig. 1. 


By H. M. ZIgSEMER* 


tory work in the Sacramento Hill por- 
phyry stock was done by underground 
methods; namely, drifting and raising 
at different elevations. Twenty-four 
hundred feet of drifting and 500 feet 
of raising at an elevation of 5,295 
(all elevations refer to sea _ level), 
4,500 feet of drifting and 2,800 feet of 
raising at 5,178 elevation and 4,200 feet 
of drifting and 2,000 feet of raising 
at 5,129 elevation. By this exploratory 
work it was proven that there existed an 
ore body of considerable extent, but vary- 
ing greatly in the copper contents over 


Phelps Dodge Operations At Sacramento Hill, Bisbee, Ariz. 


Method In Five Minutes 


short spaces. To prove the tonnage and 
the grade of the ore, churn drilling was 
resorted to. Where drilling and sampling 
are carefully done, very accurate infor- 
mation is obtained at a minimum cost. 
All underground exploratory work was 
carefully channel sampled, but outside of 
a very few raises the results were not 
used in calculating the ore reserves, so 
the methods of raise sampling can be dis- 
regarded. 

A total of 46,190 feet of churn drilling 
was done within the limits of the West 
Ore Body. The holes averaged a depth 
of 515 feet, starting with a 10%-inch bit 


and bottoming with a 6-inch. Casing 
was put in when 
ravelly or caving 


ground was encoun- 
tered. The _ first 
drilling was done on 
the corners of 200- 
foot squares, but as 
work progressed it 
became apparent, if 
a fairly accurate es- 
timate was to be ob- 
tained, it would be 
necessary to drill 
at closer intervals. 
Accordingly, holes 
were put down on 
the corners of 100- 
foot squares, being 
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Discharge of Semple 


Form C. Q. 285-B 


steam from the boiler was admitted, 
supplying the heat for expelling the 
moisture from the sample. It was then 
sacked, labeled and taken to the assay 
laboratory where it was further reduced 
by mechanical grinding and splitting to 
the required size for analysis. Errors 
undoubtedly enter the sample through 
these operations and cannot be elim- 
inated, but all work must be carefully 
done so as to give a sample that will 
be as reliable as possible. The driller 
filled out the upper half, the sampler the 
lower half of the form shown in Fig. 3. 


These reports form a permanent 
record in the Engineering Department. 

The analyses of the samples from the 
Assay Laboratory were reported to the 
Engineering Department as a permanent 
record on the form shown in Fig. 4. 


The log of the hole was recorded on 
cross-section cloth, the details of which 
are shown in Fig. 5. 

In estimating ore bodies from churn 
drill holes, what is known as the “Stand- 
ard Method” is generally used. To find 
the tonnage, the cubic contents of tri- 
angular prisms, in the apices of which 
the drill holes are placed, is found by 
multiplying the horizontal area of the 
triangle by the average depth of the 
ore in the three holes and then multi- 
plying the cubic contents by the spe- 


PHELPS DODGE CORPORATION, COPPER QUEEN BRANCH 
CHURN DRILL REPORT 


ry. 


Phelps Dodge Corporation, Copper 


Queen Branch, Sacramento, Hill 
Churn Drill Sampler 


lettered in one direction and numbered at 
right angles to give a ready reference 
to their logs:' They were located and 
mapped by the coordinate system used 
throughout the district and the eleva- 
tions of the collars of the holes were 
referred to sea level. 

Sampling of each churn drill hole was 
done at 5-foot intervals. At the com- 
pletion of five feet of drilling as much 
of the sludge as possible was removed 
by the bailer. The sludge from each 
five feet of drilling was put through a 
Jones splitter. (See drawing). 

A sample having an approximate 
weight of 50 pounds was desired for the 
assay laboratory. A repetition of split- 
ting was necessary where the amount 
of sludge was too great. The sludge, 
after going through the splitter, was 
dried in the upper half of a cylindrical 
drum about four feet in diameter and 
a foot high. The lower half of the drum 
consisted of a chamber to which live 
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cific gravity of the ore or rock. The 
assay value is found by dividing the 
sum of the products of the depth of 
ore in each hole and the corresponding 
assay value, by the sum of the depths 
of the ore in the three holes. This 
method of figuring ore reserves, some- 
times modified to give closer results, 
when the triangles are not equilateral, 
will doubtless give figures which are 
very reliable as to total tonnages and 
grades for a large ore body, but will it 
check actual mining results in an ore 
body where there is a wide variation 
in assays over short spaces and steam 
shovels are to be used? The mining of 
the West Ore Body was governed by 
these conditions and it was thought that 
a closer estimate could be obtained by 
modifying the “Standard Bulk Method” 
to individual estimates covering each 
bench to be mined. As the material 
near each hole would become fixed on 
being shoveled, the average assay value 
for each hole for each depth of bench 
was figured. The tonnage for each tri- 
angular prism for each bench was found 
by the “Standard Method.” Multiplying 
one-third the tonnage in each triangular 
prism by the average assay value of 
one of the holes at the apices and seg- 
regating to classes as governed by the 
average assay value of the hole gave 
the assay-tons for that class of material 
in each triangular prism. Dividing the 
sum of the assay-tons for each class of 
material by the total tonnage of that 
class gave the average grade for that 
class, which was worked out both as to 
different benches and as to total. 

The specific gravity of the material, 
which varied greatly throughout the pit, 
was determined from an average of 
numerous specimens from various loca- 
tions by loss of weight when submerged 
in water. The low grade materials 
showed an average specific gravity. of 
2.22 and the higher grades of 2.67. The 
average specific gravity of the higher 
grades for 1923, 1924, and 1925, were 
2.70, 2.64 and 2.59, respectively. These 
later determinations were figured from 
the measurements of the material sent 
to the Concentrator and the weights of 
Same as recorded there. 

All triangular prisms were not equi- 
lateral in cross-section, but were laid 
out as nearly so as possible. A com- 
parison between the results obtained and 
those, if the “Standard Method” were 
used on a 30-foot bench for an equi- 
lateral triangular prism, is shown by 
the figures in Fig. 6. 

Tabulating the figures from churn 
drill holes, the total reserves of the 
West Ore Body above the 5,210 Bench 
were estimated as shown in Table I. 
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Table I 
1.00 Percent and Above 0.80 to 1.00 Percent Ore and Waste 
Bench Tons % Cu. Tons % Cu. Tons 
1,643,492 
284,191 1.55 55,230 0.83 4,064,811 
796,933 2.04 89,219 0.79 3,904,442 
52. 807,247 2.13 218,227 0.85 2,306,822 
773,759 2.03 200,985 0.83 2,064,2 
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Ares of Prism 
Volume of Prism ( JO feet thick} 
Tannape of Prism (216@ Tons per CuYd) 10392304 Tons 


FELIES Sq 
4811 232 Cu Yes 


September, 1926 


Table II 
Hill % Mill % Percentage 

Month Tonnage Copper Copper of a 
January, 1924 117,140 1.75 1.66 +5.42 
February, 1924 .... 117,572 1.78 1.65 +7.88 
March, 1924 .... 121,961 1.80 1.78 +1.13 
125,994 1.65 1.72 —4.07 , 
108,900 1.23 1.29 —4.65 
October, 1925 109,396 1.16 1.18 —1.70 
November, 1925 93,703 1.50 1.49 +0.67 
December, 1925 106,778 1.50 1.64 —8.54 
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After stripping operations had pro- 
gressed to a stage where ore was being 
encountered, methods were provided for 
recording mining results. Four divi- 
sions of the material from the pit were 
made, namely, below 50 percent copper 
was sent to the waste dump, 0.50 to 
0.80 percent copper to the No. 2 Leach 
Heap, 0.80 to 1.00 percent copper to the 
No. 1 Leach Heap and above 1.00 per- 
cent to the Concentrator or Smelter. A 
fairly accurate and speedy method of 
sampling and assaying was worked out 
to take care of the segregation of the 
material. 

Each train is made up of five cars 
hauling a total of 200 tons of material. 
A sampler, as soon as a car is loaded, 
goes over the top and takes from 10 to 
12 shovel-fulls of the material which 
is thrown into a receiving tray on the 
ground, where the helper breaks it to 
pass an inch opening. This operation 
is repeated for the first three cars 
loaded and this serves as a sample for 
the entire train. The amount of mate- 
rial weighs from 150 to 200 pounds and 
is then put through a splitter which cuts 
out one-quarter as a sample. The split 


sample is then hurried to the bucking 
room of the assay cars, which are 
mounted on flat cars so as to be movable 
from one location in the pit to another. 

It passes through a 5-inch by 8-inch 


jaw crusher, 10-inch rolls, splitter, dryer 
and pulverizer, where it is reduced for 
assaying. The arrangement of the 
bucking room and assay laboratory is 
shown by the following drawing: 

In the determination of the copper 
contents of the material in the pit lab- 
oratory, the colorimetric method is used. 
Fairly accurate determinations are 
made. The time factor which is so im- 
portant (so as not to delay operations) 
is reduced to a minimum—from the time 
the pit sample arrives at the bucking 
room to the determination of the copper 
contents, five to six minutes have been 
consumed. The assayer ’phones the des- 
tination of each train to the dispatcher, 
who routes it accordingly. 

A record of each shovel shift’s opera- 
tion is kept on the following form: 

By a comparison between the mill 
heads each month and the results ob- 
tained from pit sampling and assaying 
of material sent to the mill, the per- 
centage of error in pit work is deter- 
mined. All pit records are then cor- 
rected by the percentage of error shown, 
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Fig. 9-A 
tabulated as to classes and location, 
which gives the final figures of material 
acutally mined. 

The Table II gives the results of Hill 
and Mill sampling and assaying by 
months. 

Figures 11 and 12 show the hor- 
izontal projections of the material as es- 
timated and actually mined on the 5,240 
bench. This illustrates the spotty and 
irregular nature of the ore occurrence, 
and one of the most important points 
considered in determining the method of 
mining. 

A comparison of the figures shows 
that the “Expanded Estimate” for mate- 
rial above 1.00 percent copper has 
checked very closely with the results of 
actual mining to date. The results on 
material between .80 percent and 1.00 
percent copper have considerably ex- 
ceeded the expanded figures but this is 
not of such great consequence, as the 
schedules of operations and the question 
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of profits are governed largely by the 
material above 1.00 percent copper. 

A comparison of material estimated 
and actually mined to January, 1924, is 
shown by the figures in Table III. 


The two classes of material over 0.80 
percent showed an increase in tonnage 
and copper contents over the original 
estimate. These differences were caused 
by one or a combination of three rea- 
sons: Namely, errors in sampling, errors 


| 


CE 


= 


in estimating, or mixing of one class of 
material with another during mining. 
It was noted that as mining progressed 
to where the ratio of ore to waste be- 
came greater, that the increase in ton- 
nages and copper contents decreased. 
Obviously, steam shovels cannot mine 
right up to and along the theoretical 
lines of demarcation between ores of 
different classes used in calculating ore 
reserves. There must be some merging 


of classes when material is being loaded 
along a boundary. To get an accurate 
forecast of tonnages and grades as they 
will be mined, therefore, calls for a mod- 
ification of the bench estimates. These 
base figures were therefore “expanded” 
as follows: 


Above the 5,270 elevation both classes 
of material were increased by the same 
percentage of increase as had occurred 
during 1922 and 1923, as all work up to 
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Table 


1922 


Material over 1.00% 


Material 0.80 to 1.00% 
Tons ¢ Cu. Gross Cu. Tons Cu Gross Cu. 
Estimated 190,615 1.97 7,510,231 33,1 0.86 569,939 
Mined eceetieeaeedtwivnekakes 306,766 1.97 12,086,580 319.808 0.82 5,244,851 
Over or under estimate + 116,151 0.00 -+4,576,349 286,672 0.04 4,674,912 
% Over or under estimate 60.9% 60.9% 865 1.65 820.0% 
Year 1922 and 1923 
552,067 2.37 26,167,975 116,92 0.83 1,940,870 
Mined 752,549 1.98 29,800,940 341,188 0.85 5,800,196 
Over or under estimate... +-200,482 0.39 +3,632,965 224,268 0.02 +- 3,859,326 
% Over or under estimate. . 36.3% 16.50 13.9% 191 2.41 + 199.0% 
To January, 1924 
Estimated 2.27 33,717,763 150,05¢ 0.84 2,520,941 
Mined 1.98 41,948,874 660,996 0.84 11,104,732 
Over or under estimate...... 0.29 + 8,231,111 510,940 0.00 +-8,583,791 
% Over or under estimate. . —10.09 24.4% 341.0% 340.0% 
Table V 
1.00% and Above 0.80% to 1.00% 
Bench Tons % Cu. Gros Cu. Tons % Cu. Gross Cu. 
5360 and above 
5315— 
Estimated aséen 284,191 1.55 8,834,361 55,230 0.83 919,690 
364,500 1.30 10,071,172 160,719 0.86 2,749,873 
+ 36.0% —16. + 14.0% 191.0% 3.62 + 199.0% 
478,222 1.57 15,059,371 211,162 0.86 3,631,986 
% Over or Under Est............ + 68.3% 29 70.5% 282.3% 3.62 4+ 294.9% 
% Over or Under Est. Exp........ + 23.7% 20 49.5% 31.4 + 32.1% 
5270— 
Estimated 2.04 32,498,928 89,219 0.80 1,493,950 
1, 1.71 37,048,778 259,627 0.81 4,197,811 
Mined 1, 1.80 38,187,316 0.86 8,393,732 
% Over or Under Est. ala + 2 11.8 + 17.5% +7.50 + 633.5% 
% Over or Under Est. Exp....... §.25 + 3.1% 99.4% 6.17 + 111.9% 
Estimated 807,249 2.13 34,348,360 0.85 3,693,274 
Estimated Expanded.............. 934,873 1.95 36,460,784 0.87 8,221,597 
Mined 944,996 1.90 35,915,034 0.86 7,495,733 
% Over or Under Est......... 17.1% —11.7 - 1.6% +1.18 103.0% 
% Over or Under Est. Exp........ + 1.1% 2.56 1.5% 83 115 — 8.8% 
5210 
773,759 2.03 31,379,022 209,98 0.83 3,320,272 
Estimated Expanded............ 883,091 1.87 107,44 0.85 6,860,539 
14.1% 7.88 101.4 +2.41 106.6% 
Mined vie 834,446 2.02 389,138 0.86 6,684,489 
% Over or Under Est...... 7.8% —0.49 93.6% 3.62 101.3% 
% Over or Under Est. Exp........ 5.5% 8.02 41.5% 1.20 — 2.6% 
Total— 
Estimated Kcbavediavaxckee=s 2,662,130 2.01 107,060,671 563,661 0.83 9,337,186 
3,288,293 1.77 116,682,464 300,127 0.85 22,029,820 
+ 23.5% 12.0 L 8.9% 130.6¢ 2.4 + 135.9% 
Mined rimeehehnnbeaaees 3,379,407 1.85 124,827,360 822,290 0.85 31,123,656 
% Over or Under Est............ + 26.9% 7.95 - 16.6% 223.3¢ 2.41 + 233.3% 
% Over or Under Est. Exp........ 2.8% +4.52 + 7.0% 10.2 . + 41.3% 
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Fig. 11. Intersections Of Estimated Ore, 5240 Bench 


Ta ble I V 


1.00% & above 


0.80%-1.00% Ore & 

Bench Waste 

Tons % Cu. Tons % Cu. Tons 
5480 1,643,492 
5360 . «008 4,147,885 
5315 . 386,500 1.30 1460719 0.86 4,064,811 
5270 .... 1,083,829 1.71 259,627 0.81 3,904,442 
S240 .... 936,164 1.94 465,151 0.86 2,306,822 
936,600 1.87 404,744 0.85 2,064,260 


1924 had been done above that elevation, 
and it was assumed that actual mining 
would continue so. Below the 5,270 
elevation where the ratio of ore to waste 
increased, the chances of increases of 
material over 0.80 percent copper over 
the original estimate would probably not 
be in the same ratio as above, as the 
chances of increases would have to take 
place in the lower grade materials, and 
as these became less as work progressed 
the percentage of increases in the mate- 
rial above 0.80 percent copper would 
necessarily have to decrease. It was, 
therefore, considered to be governed by 
the ore-waste ratios. It was assumed 
that the increases of the classes of mate- 
rial above 0.80 percent would be propor- 
tional to the ratio of that class of mate- 
rial to the remaining classes below that 
grade, and the ratio with which that 
class of material to that remaining be- 
low had been mined during 1922 and 
1923. To illustrate, the 5,240 bench will 
be shown in detail. 

During 1922 and 1923 the class of 
material above 1.00 percent copper was 
mined in the ratio of 1 to 4.25 to all 
other material below 1.00 percent; the 
material above 0.80 percent copper in 
the ratio of 1 to 2.11 to that below 0.80 
percent copper. The material above 
1.00 percent copper in the original es- 
timate had a ratio of 1 to 1.86 to all 
below, and the material above 0.80 per- 
cent copper had a ratio of 1 to 1.25. 
1.86 divided by 4.25 gives 44 percent 
and 1.25 divided by 2.11 gives 60 per- 
cent. The mining of material over 1.00 
percent copper during 1922 and 1923 
showed a 36.3 percent increase in ton- 
nage and 13.9 percent in gross copper. 
Taking 44 percent of these increased 
percentages gives the factors used in 
expanding the original estimate— 
namely, 44 percent of 36.3 percent and 
13.9 percent gave 15.97 percent increase 
to apply against the tonnage and 6.12 
percent against the gross copper. Eight 
hundred seven thousand two hundred 
forty-seven 


(original tonnage) times 
115.97 equals 936,164 (expanded ton- 
nage). Thirty-four million three hun- 


dred forty-eight thousand three hun- 
dred fifty-five (original gross copper) 
times 106.12 equals 36,450,474 (ex- 
panded gross copper). The material 
above 0.80 percent followed the same 
method of figuring. 

Applying the above assumptions to 
the original churn drill estimate, an ex- 
panded estimate was derived. The ex- 
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panded estimate above the 5,210 is shown 
in Table IV. 

A comparison between the estimates 
and results of mining up to January 1, 
1926, above the 5,210 bench (all work 
completed) are shown in Table V. 

A comparison of the figures shows 
that the “Expanded Estimate” for 
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material above 1.00 percent copper has 
checked very closely with the results of 
actual mining to date. The results on 
material between .80 percent and 1.00 
percent copper have considerably ex- 
ceeded the expanded figures but this is 
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Outlines Of Actual Ore Mined, 5,240 Bench 
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not of such great consequence, as the 
schedules of operations and the question 
of profits are governed largely by the 
material above 1.09 percent copper. 


COMBUSTION OF FUEL OIL 


[* THE course of the fuel economy 
survey made by the Bureau of Mines 
in Government power plants, studies and 
tests have been made of various oil- 
burning equipments under power-plant 
boilers. There are now many types of 
burners being offered in the relatively 
limited field of power-plant use. The 
majority of the types used may be 
grouped into two general classes—those 
using steam to effect the atomizing of the 
oil and those using mechanical means. 

Copies of Serial 2730, “Experiences 
with the Combustior. of Fuel Oil in 
Power Plant Boilers,’ may be obtained 
from the Bureau of Mines, Department 
of Commerce, Washington, D. C. 


PROSPECTING BY RADIO 

(Continued from page 649) 
a closed circuit to the receiver, where 
the tone pitch of the sound varies ac- 
cording to the mineral, metal or sub- 
stance at the far terminal of the wave. 
Metallic substances produce a much 
higher tone pitch than any other min- 
eral, and recognizable variations in tone 
are produced by all different miner- 
als. These tones might be described as 
radio echoes, although they are not so 
technically. This expression, however, 
is very expressive of the effect produced, 
each mineral producing its peculiar 
echo. 

The photographic unit of the radio 
cameraphone is fitted with a vibratory 
illuminated thin metallic foil about one 
inch square, suspended by a fine hair 
spring which is in contact with the dia- 
phragm of the telephone mechanism in 
the radio receiver. The illumination of 
this foil if reflected in a magnifying 
mirror that intensifies it 30 to 40 times, 
so that the most infinitessimal vibration 
is projected from the mirror. 

The reflected light of the foil in the 
magnifying mirror is thrown on a 
ground glass screen, the vibrations ap- 
pearing as lights and shadows, and these 
are photographed by a regular motion 
picture camera, which is automatically 
exposed. One picture is taken with each 
foot of advancement in the radio wave 
length, and the photographic film de- 
veloped from these exposures by the 
camera may then be thrown on a screen 
by a regular motion picture projecting 
machine. 

A peculiar feature of the result is 
that the strata appearing in the motion 
picture are not all horizontal, but fre- 
quently lie at varying angles. This is 
not explainable, but shows the utmost 
sensitiveness of the device. 
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WATER TREATMENT AND UNDERGROUND LEACHING AT BISBEE 
MINES OF CALUMET AND ARIZONA MINING COMPANY 


Disadvantages Of Lime Neutralization—Equipment For Air Agitation With Metallic Scrap— 
Cost Of Equipment—Results Obtained—No Replacement Or Repairs—Estimated Cost Of 


HIS subject will be 
under two headings. 

1. The treatment of acid and 
copper water of a corrosive nature, with 
the twofold object in view of first, pro- 
tection of pumping equipment; second, 
recovery of copper content and elimina- 
tion of lime treatment. 

2. Leaching of old stope and fire 
areas, where the recovery of the copper 
content by mining methods is deemed to 
be impracticable, with the subsequent 
precipitation of the copper on 
metal in underground plants. 


considreed 


scrap 


WATER TREATMENT PLANT 
With the sinking of the Junction Shaft 
of the C. & A. Mining Company and the 
development of the adjacent gtound, the 
Junction pumping installation gradually 
came into the position of a central pump- 


*Chief Engineer, Calumet & Arizona Mining 
Co., Warren, Ariz. 


Copper Without Fixed Charges 


By H. L. LAVENDER* 


ing plant for the lower end of the Bisbee 
district, draining not only the other 
shafts of the C. & A. Mining Company, 
but also a portion of the Copper Queen 
water from the Sacramento Shaft ter- 
ritory. 


Part of this water being of a corrosive 
nature required special treatment to 
neutralize, in order to give protection to 
the pumping equipment being used. This, 
prior to September, 1925, was accom- 
plished by means of a solution of slacked 
lime, the same being added directly to 
the water from agitating tanks. The 
disadvantages of the above method were 
as follows: 

1. Cost of lime. 

2. Loss of copper content. 

3. Lack of regulation (flow of water 
varied from 98 G. P. M. to 452 G. P. M., 
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C. & A. MINING 


DETAILS OF 


copper content from 68 p. p. m. to 1800 
p. p. m.). 

This made necessary the use at all 
times of a large excess of lime, in order 
to take care of the irregularities of flow 
and corrosive content. 

4. Frequent cleaning of sumps and 
ditches, due to uncombined and un- 
slacked lime and the precipitation of the 
iron and copper contents. Preliminary 
tests were conducted which indicated 
the possibility of precipitation on metal- 
lie scrap, with the elimination of the 
lime treatment and recovery of the cop- 
per contents. In conducting these tests 
the use of the ordinary gravity flow 
boxes was found to be unsatisfactory. 
Owing to the relatively low copper con- 
tent and the large flow of water (when 
maximum was reached) the room avail- 
able underground was not sufficient with- 
out undue expense in enlarging to war- 


SECTION A-A 


CO. 


AIR AGITATED PRECIPITATION BOXES 
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rant an installation of that type. The 
water as delivered to the boxes also 
contained a large amount of suspended 
matter, mainly water silica, the finely 
divided sulphates of lime and magnesium 
and iron hydrate which settled out in 
the tanks and not only lowered the grade 
of precipitate produced, but coated the 
surface of the scrap with a protective 
coating which greatly diminished the 
neutralizing action of the same, making 
the lessening of the corrosive action to a 
safe point, a matter of considerable 
doubt. 

Owing to the above consideration it 
was decided to use air for agitation in 
connection with the use of the metallic 
scrap. The details of construction of the 
type boxes used are as follows: 

1. Water-proofed concrete boxes, 10 
feet long, five feet wide and five feet 
high. Each unit consists of two com- 
partments five feet by five feet by five 
feet. 

2. A wooden tray or grid placed one 
foot above bottom, for support of scrap 
iron. 

3. Three-quarters inch lead _ pipes, 
with one-sixteenth inch holes, staggered 
at six inch intervals, introduced through 
wooden plugs beneath grid. The plugs 
were tapered to permit easy withdrawal 
for cleaning purposes. 

4. A root positive blower, operating 
at three pounds pressure which supplied 
air through a six inch line to the lead 
pipes, each box being supplied with four 
of -the same. Blower operating at 680 
cu. feet per minute. 

5. A withdrawal door 12 inches by 12 
inches, beveled into the side of the box, 
beneath the wooden grid. The removal 
of the door permitted the precipitated 
copper to be flushed directly into a 
launder, from where it was shoveled into 
cars. 

The advantages of the above method 
in connection with this water were as 
follows: 

Successful treatment of water which 
had previously been a waste product. 

High extraction and almost complete 
neutralization. 

Greatly increased capacity per unit 
of space. 

Higher grade of concentrate. An 
average of 60 percent Cu against 12 
percent by gravity method in connection 
with this water. 

Elimination of labor. Scrap iron is 
added at top and withdrawn as precipi- 
tate by flushing, no further handling or 
cleaning being necessary. 

The following figures are the result 
of the first eight months’ operation of 
the plant, September 1, 1925, to May 1, 
1926: 


Smelter Returns on Precipitate Shipped 
123.33 wet tons precipitate, 26.56 percent H.O 


£0.50 dry tons, averaged 61.13 percent Cu, a 
total of 110,656 pounds Cu. 

Total operating cost for the above period, in- 
cludes labor, power, material and all other 
charges, $6,182.45. 

Cost of copper, 5.59 cents per pound. 


Segregration of Charges 
Total iron used during the same period, 169,700 
pounds, or 1.53 pounds per pound of copper pro- 
duced. Iron costs 0.90 cents per pound (detined, 
baled scrap). 


Cents 

Iron cost per pound of copper........... 1.377 
Labor, including handling of all materials 1.879 
Misc. Shop, Lighting, Tramming, etc..... 1.331 


The above figure does not include depreciation 
er interest. To date there have been no rep!ace- 
ments or repairs. 


REFINED COPPER COST 

Per Pound 
5.59¢ 
Freight to smelter—smelting.......... 0.59¢ 
Refining, brokerage, freight—Atlantic 


Profit from sale of copper @ 14c.. . $6,218.87 
Saving on el'mination of lime treatment 
for the same period—S& months @ 
$341.00 per month........... cocces 2,988.00 
INSTALLATION COSTS 
Widening 110 feet drift, guniting the 
Blower, pipes, electric wiring, etc..... 1,100.00 
Concrete construction of boxes........ 2,896.57 
$4,959.16 
Average flow of water to tanks..... 172 g. p. m. 
Average copper content of heads.... 228 p. p.m. 
Average copper content of tails... & p. p. m. 
RT ORT 220 p. p. m. 
. 96.4% 


AVERAGE ANALYSIS—Filtered Sample 
Parts per Million 


Heads Tails 
Trace 
Cu 8.00 
Ai.. 
Ci.. 


PLANT CAPACITY 

Ten boxes in series. Each box 10 feet 
by five feet by five feet, a total of 
2,000 cubic feet of iron capacity. 

Air for agitation, calculated at one 
cubic foot per square foot of surface at 
three pounds pressure. 

Maximum 24-hour load under which 
boxes have operated, 1800 p. p. m. Cu. 

268 G. P. M. equivalent to production 
of 5780 pounds per day. 

Equivalent to 2.89 pounds Cu, cubic 
feet of iron space, per 24-hour day. 

This was accomplished with no in- 
crease in copper content of tails. 

Eighty percent of all copper is col- 
lected in first three boxes of the installa- 
tion, the last boxes in series being 
cleaned at very infrequent intervals. 

All water measurements were by the 
Lea-V-Notch recorder. Three 53 degree 
V lead weirs were used. 

Samples were of each 24 run, by auto- 
matic samplers. 
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LEACHING OF BRIGGS FIRE AREA 


In 1920, a large sulphide stope coun- 
try of the Briggs Mine caught on fire. 
All attempts to extinguish the same be- 
ing unsuccessful, it was necessary to 
isolate the entire area by bulk-heading 
and in addition to sink a ventilation 
shaft to provide an outlet for the re- 
sulting gases. By these measures it was 
possible to resume mining in the sur- 
rounding territory. 

Within the fire zone, there remained 
several sections of smelter ore and a 
considerable area of low grade sulphide. 
Attempts to mine these areas have not 
been successful, due to a number of 
causes, among which might be men- 
tioned; exceptionally high temperatures, 
gaseous conditions, further fire hazard 
and the caved and broken up character 
of the ground. All supporting timber 
had been destroyed and as several large 
sections were working and had not been 
filled at the time of fire, this gave an 
opportunity for extensive ground move- 
ment, not only within the stope area 
proper, but extending over into the ad- 
joining low grade sections. 

In attempting to control the fire, by 
flooding, it was observed that the run-off 
water contained a large amount of cop- 
per in solution. All efforts at mining, 
having given unsatisfactory results, it 
was decided to attempt to recover a part 
of the copper by leaching operations and 
subsequent precipitation underground. 
The ore within the fire zone was esti- 
mated at 79,556 tons; 4.292 percent Cu, 
containing 6,830,000 pounds Cu. This 
does not include the low grade area, of 
which a large tonnage exists. 

In December, 1925, the construction of 
a precipitation unit was started on the 
1500-foot station of the Briggs Mine. 
One side of the station was used and 
three boxes, identical in type with those 
described in the article on water treat- 
ment, were erected. The iron capacity 
of the three boxes is 600 cu. feet. These 
are supplied by a 366 cu. ft. blower. 
One-half of the air in this case being 
used for agitation, the rest by passing 
to atmosphere. The latter portion will 
be available for any plant addition that 
may be necessary. 

The nature of the ore-body, within the 
fire zone, was of a flat deposit of from 
40 feet to 60 feet in thickness, various 
blocks occurring from just above the 
1,400-foot sill to a point about 60 feet 
above the 1,300-foot level. As a!l of the 
mining operations were of the square set 
or slice method, requiring waste filling 
as each section was mined, raises were 
run from the top of each for gobbing 
purposes. Practically no ore was found 
on the 1,200-foot level immediately above 
this area, so that the drifting there 
was mostly all run to afford filling facil- 
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ities and also to aid in the handling of 
timber to the stopes below. 

Under the stope area were crosscuts, 
both on the 1,400-foot and the 1,500-foot 
levels, from which extraction raises had 
been driven to the bottom of the various 
blocks of ore. 

The tentative plans called for the in- 
troduction of the leaching water on the 
1,200-foot level through the series of fill 
raises and the collection of the resulting 
water on the 1,400-foot and the 1,500- 
foot levels by means of concrete dams in 
the crosscuts. From that point the cop- 
per water was to be handled to the pre- 
cipitation boxes by means of wooden 
launders on the 1,500-foot level and to 
the shaft in concrete ditches on the 1,400- 
foot level, and down the shaft to the in- 
stallation by means of lead pipes. The 
bulkheads, on the 1,200-foot level, were 
first opened and disclosed an extremely 
heated condition. After remaining open 
for a short period of time, they cooled 
sufficiently to allow the introduction of 
pipe lines. The water was derived from 
two sources, namely: 

1. Drainage water from the Cole and 
outlaying Briggs area. This water for- 
merly was directed through to the Junc- 
tion pumps. It is now pumped directly 
into the fire area. 

2. Water from the 1,500-foot level 
bulkhead, is delivered to the 1,200-foot 
level under its own hydraulic head and 
diverted to fire area by an air operated 
Duplex pump. The combined water to 
the fire area averages about 120 G. P. M. 


Water for leaching was first applied 
in January, 1926. At first, an attempt 
was made to distribute the water over 
alternate sections covering a large ter- 
ritory. After a considerable period of 
time, no water having shown on the 
lower levels, due no doubt to the exceed- 
ing dryness and high temperature within 
the fire zone, all water available was con- 
centrated in a small area. This step was 
first taken in April of this year. © Dur- 
ing the month of June, a slight amount 
of water began to appear on the 1,400- 
foot level, almost 200 feet directly be- 
low the point of application. By drilling 
through the bulkheads on this level the 
flow gradually increased to a maximum 
of 4G. P.M. The rest of the water be- 
ing lost in soaking up the country and 
evaporation. The temperature of the is- 
suing water on the 1,400-foot level as of 
August the 6th, after falling several feet, 
was 153 degrees F. The percentage of 
water recovery has been to date about 
3.33 percent. The copper content of the 
water varying from 18,000 p. p. m. to 
3,600 p. p. m., with 8,000 p. p. mM. as a 
fair average. In terms of pounds of cop- 
per per thousand gallons the variation 


would be from 30 pounds to 150 pounds 
per thousand gallons. 


BRIGGS FIRE AREA 


Present Plant Capacity Estimated at 2,000 
Pounds per Day 


Labor—2 shifts at $5.25. 0.525e 
Assaying 0.070¢ 
Lights, sundries, shop, etc....... 0.700¢ 


Total per pound of copper...... 2.742¢ pound 
Charges for smelting, refining, ete. 2.79¢ pound 


*Cost refined copper per pound.. 5.532¢ 


TION WITH LEACHING OPERATIONS AT 
THE BRIGGS MINE TO AUG. 1, 1926 


Labor—Miners, timbermen, muckers, etc. $2,528.14 


977.47 
General supplies—cement, sand, scrap 
Lumber—timber ...... 133.33 
Miscellaneous—oils, grease ............ 312.95 
New 250-gallon pump, complete with 
motor, pipe lines, ete. 3,032.00 
$8,209.91 
August expense—estimated ‘ ery 450.00 
Estimated total expense to Sept. 1.... $8,659.90 


It was apparent that the problem was 
one of an adequate water supply until 
such a time as sufficient cooling of the 
ore body would be obtained to lower the 
resulting evaporation and_ saturating 
loss. Accordingly, there was planned a 
250 G. P. M. centrifugal pump installa- 
tion, to pump against a 500-foot head, 
the motor requirements being nominally 
60 h. p. 

The water to be directed to the fire 
area is seepage and run off water from 
the lower Briggs Mine levels. This wa- 
ter normally goes to the Junction pumps 
by the 1,500-foot Briggs Stations, so that 
the pumping plant could be placed at that 
point in connection with the Precipita- 
tion Plant. 

The pumping cost is estimated at 5 
cents per thousand gallons. But in this 
case the figure is misleading, as the wa- 
ter pumped to leaching operations would 
otherwise be pumped to the surface from 
the 2,200 level of the Junction Mine, 
at a cost of approximately 14 cents per 
1,000 gallons. Thus any evaporation 
would afford a direct saving of 9 cents 
per 1,000 gallons. In other words, up 
to a point where in excess of 60 percent 
of the water introduced was returned to 
the Precipitation Plant, the pumping 
would be at a distinct saving. In view 
of the experience of the past seven 
months the recovery of water should 
not approach that figure for a very con- 
siderable period of time, as there has 
been a distinct increase in the tempera- 
ture of the water issuing since start of 
operations. 

An average assay of the water to the 
Precipitation Plant follows: 


Parts per Million 


Heads Tails 
15,708 23,616 
an 176 Trace 
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The extraction, as will be noticed, is 
practically complete, as in none of the 
tails solutions has more than a trace 
been detected. In the assay for copper 
anything below 5 p. p. m. is reported as 
a trace; above that at its respective 
strength, so that in this case the tails 
contained at no time more than 1/2,000 
of 1 percent Cu, the improvement in ex- 
traction over the water treating plant 
being due to the lack of contaminating 
influences. 

At an average of 8,000 parts Cu per 
million, cr 66 pounds per thousand gal- 
lons, the plant over the last few weeks 
has averaged about 380 pounds per day. 
Ninety percent of this copper has been 
collected in the first of the three units. 
The third unit has not been cleaned to 
date, while the second has been cleaned 
once and a very inconsiderable amount 
of low grade copper was obtained in this 
instance. The average grade of copper 
obtained to date has been in excess of 
73 percent Cu. 

From the experience to date the fol- 
lowing figures of the cost of copper pro- 
duced at an estimate plant capacity of 
2,000 pounds Cu per day are offered. 


COAL MINE FATALITIES IN 
JUNE 

CCIDENTS at coal mines in the 

United States in June were respon- 
sible for the loss of 145 lives, according 
to information received from state mine 
inspectors by the Bureau of Mines, De- 
partment of Commerce. Of this number 
105 deaths occurred in the bituminous 
mines and 40 in anthracite mines. Based 
on a production of 41,992,000 tons of 
bituminous coal and 8,937,000 tons of 
anthracite, the fatality rates per million 
tons of coal produced were 2.50 and 4.48, 
respectively, while for the industry as a 
whole the rate was 2.85. Based on a 
production of 37,167,000 tons of bitu- 
minous, 7,576,000 tons of anthracite, and 
44,743,000 tons of bituminous and an- 
thracite, the fatality rates for June, 
1925 were 2.88, 7.00 and 3.58, respec- 
tively. 


HARRINGTON APPOINTED 
CHIEF ENGINEER OF 
SAFETY SERVICE 

ANIEL HARRINGTON, of Salt 

Lake City, Utah, has been appointed 
chief engineer of the Safety Service 
Division of the Bureau of Mines. Mr. 
Harrington served as a mining engineer 
of the Bureau of Mines during the pe- 
riod 1910 to 1924. In 1924 he resigned 
and opened a consulting mining engi- 
neer’s office in Salt Lake City. During 
his former connection with the Bureau 
of Mines, Mr. Harrington made a special 
study of health problems of workers in 
metal mines, giving particular attention 
to dust and ventilation problems. 


ESTIMATED COST OF COPPER—FROM THE f 
*Includes no fixed charge 
TOTAL COST OF WORK DONE IN CONNEC- { 
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PRACTICAL 
OPERATING MEN’S 
DEPARTMENT 


NEWELL G. ALFORD, Editor 


Practical Operating Problems of the 


Coal Mining Industry 


EFFICIENT ORGANIZATION IN THE COAL INDUSTRY 


Efficient Organization Rests Primarily With The Mine Manager; If He Learns The Importance 
Of Delegating Both Authority And Responsibility, If He Adopts Steadfast Rules And Enforces 
Them, At The End Of The Year His Report Will Show Profits In Place Of Explanations 


usually one man who manages the 

business. Neither his title nor his 
nominal authority is important. He may 
be the chairman of the board, the presi- 
dent, the vice president, the general man- 
ager, the manager, the superintendent, a 
director, or a stockholder, but usually 
one man gives the policy and directs the 
operations. 

The terms “manager,” “superintend- 
ent,” and “foreman” are used here to 
show relative degrees of authority and 
responsibility. The man referred to as 
“manager” is meant to be the one who 
actually directs. His title may be chair- 
man of the board or bookkeeper. 

One problem which constantly con- 
fronts an executive is to determine who 
is at fault for the little mistakes which 
occur in an ordinary business day. The 
bigger problem of who is at fault for the 
failure of a department follows, and 
while the second problem is more im- 
portant to the success of the business, 
the causes of both failures are the same. 

It has been the habit in some concerns 
to permit each subordinate to find rea- 
sons why everyone is to blame for any 
given error but himself. By a more or 
less subtle line of reasoning, the respon- 
sibility is passed until eventually the 
office boy is accused, and he, lacking the 


L: SUCCESSFUL concerns there is 


* Vice-President, Boone County Coal Corpora- 
tion, Sharpless, W. Va. 
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ability for subtle reasoning and lacking 
experience in dodging responsibility, is 
held to blame. 

Today there is a reversal of this view. 
As a matter of fact when an error oc- 
curs, the stockholders are to blame. 
Whether they accept the blame or not, 


An evidence of wisdom is a desire to 
learn. The bigger an executive, the 
more certain he is that other men 
know something. Men can be so 
treated that even if their ideas and 
suggestions for the betterment of 
the business are not accepted, they 
will keep thinking and suggesting. 
Out of fifty suggestions, one good 
one may pay for all the trouble. The 
man with a suggestion must be 
studied carefully and his motive 
determined. 


the cost of the error comes out of their 
pockets. They appoint a board of di- 
rectors to whom is given the authority 
and who should assume therewith the 
responsibility. The directors in turn ap- 
point a manager to whom in a degree 
the responsibility and the authority pass. 
The manager appoints a superintendent, 


the superintendent appoints his foreman, 
and the foreman selects his men, and in 
each case sufficient authority passes to 
equal the responsibility with which each 
man is charged. 

By this method instead of the respon- 
sibility for any error attaching to the 
employe with the least experience and 
receiving the smallest compensation, it 
attaches to that employe who has the 
most experience and is paid the greatest 
compensation, and the manager should 
be made to realize that his ability to 
prevent errors and mistakes and to pro- 
duce results is the measure of his worth. 

It is the manager who must deter- 
mine the purpose of each factor of the 
organization. It is he who must define 
the authority of each superintendent, 
and keep the authority of two superin- 
tendents from lapping. It is he who must 
place the authority so that no superin- 
tendent can dodge it. It is he who must 
lay down the law regarding the system 
of rewards and punishments and then 
personally see that they are followed by 
each superintendent. It is he who must 
develop the ideals in his superintendents 
and then see that the superintendents 
develop them in their men. It is he who 
must know that there is a reason why 
each motion is made at the expense of 
the stockholders (because all motions in 
business cost money) other than that the 
habit of incurring this expense yesterday 
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caused it to be incurred today. It is he 
who must control his temper and his 
emotions and show his superintendents 
how to administer discipline without 
personal feeling—to show that his appre- 
ciation of men is based on their value 
to the business, and not on his personal 
feeling of like or dislike for them. 

These are only a few samples of a 
manager’s duties and _ responsibilities. 
The fact is that unless he has been 
robbed by the board of directors of his 
authority he is responsible for all erorrs 
and for all successes. “Robbed of his 
authority” may be considered too strong 
a term, because no board of directors 
would do so foolish a thing. As a mat- 
ter of fact, it occurs every day, and it 
is done so easily and in such a matter 
of course way that the director, presi- 
dent or important stockholder, who re- 
quests that employment be given to a 
friend or relative, actually does not real- 
ize that the manager is being robbed of 
his authority and of his ability to serve 
his company. 

The salary which such a friend or 
relative receives is the least of-his cost. 
His first cost to the business is that he 
feels that the manager can not dis- 
charge him. He does not have to use 
his brains learning the manager’s policy, 
nor must he use his time working out 
that policy. His excuses must be ac- 
cepted. He can deliver conversation in 
the place of results, and because the 
manager can not hold him responsible 
for his acts the business committed to 
him falls down. 

His second cost is the effect his em- 
ployment has on other men. If one man 
can keep his job without producing re- 
sults, why not others? The other em- 
ployes seek by playing business politics 
(every manager will know what that 
means), by self-advertising, by securing 
a pull, in fact, by ways so numerous as 
to be astonishing, to stand well without 
either thinking or working. 

The cost of such a man to a concern 
can not be computed. 


The manager can not hold a superin- 
tendent responsible for results if there 
is one man in his department who does 
not consider the superintendent his boss 
and the arbiter of his fortunes. 

Men will read about efficiency and 
scientific management and then actually 
take the working tools from their man- 
ager and superintendents whose effi- 
ciency counts most to them. 

This fact is so apparent that it should 
need no elaboration to carry conviction. 

Put it another way. A manager se- 
lects with great care a man to be super- 
intendent. He selects a man who he 
thinks is especially good at managing 
men; then by refusing to give the super- 
intendent the authority to appoint, dis- 


charge and discipline his men he ties 
his hands and prevents him from serv- 
ing the business in his capacity as su- 
perintendent. He pays him from $1,500 
to $4,000 a year and by his own act 
makes it impossible for the superintend- 
ent to return the value of more than $2 
a day. 

Nor do the effects stop here. The 
manager fools himself. He thinks he has 
a superintendent, and when things go 
wrong he fumes and complains because 
“he can’t find good men”—‘“the men of 
today are not what they used to be,” and 
such talk. The truth is that a super- 
intendent has been created in name only; 
a straw boss has been created in fact, 
and it is not just to expect from a straw 
boss what a superintendent could give. 
The fault is with the manager. 

In the business where the manager 
attempts to appoint the subordinates to 
the superintendents as well as his super- 
intendents, the subordinates do not feel 
that they are responsible to the superin- 
tendent and keep their eyes on the big 
boss, so that he will be pleased with 
their work. The superintendent, lack- 
ing authority, instead of being able to 
discipline his men and draw out of them 
their best, and thereby perform the 
functions for which he is paid, does little 
else than keep the time of the employes 
in his department and acts as sort of 
a spy to report the shortcomings of his 
men to the man in authority. 

Suppose such a business has 10 de- 
partments. The manager can be in only 
1 out of the 10 at a time, and while 
the employes of that department are 
attending to business during his pres- 
ence there is an indefinable but costly 
lack of attention in the other nine de- 
partments, whereas if the superintendent 
of a given department is responsible for 
the showing of his department and feels 
his responsibility keenly, and at the same 
time has the authority to acquit himself 
of that responsibility, each department 
has a real boss present all the working 
hours, and the results can not help but 
be commensurate. 

In a proper organization an error 
occurring in one department brings the 
superintendent before the manager and 
places him directly before a fault for 
which he is responsible. If one of his 
men made it, he must admit himself to be 
either indapable of appointing good men, 
of training men to do their work prop- 
erly, or of giving them proper super- 
vision. Having been given the authority, 
he must take the responsibility, and one 
or two sessions with the manager will 
either produce that attention to his busi- 
ness necessary to get results or his resig- 
nation upon his own initiative will be 
forthcoming. 

A title and a commensurate salary do 
not make a superintendent. It is the 
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authority and the way he uses that au- 
thority which makes a real superintend- 
ent. A man’s worth is not established 
because he is made president of a bank. 
He is thereby only given an opportunity 
to prove his worth. So the manager 
must teach his superintendents when 
they are promoted that the title and in- 
creased salary are matters of secondary 
importance. The real question before 
the manager and the superintendent is, 
Can the superintendent fill the job so 
as to be a credit to both himself and the 
manager? 

Here we come to the very essence of 
discipline. The superintendent realizing 
that his advancement comes from merit 
and not from pull, also realizes that his 
further advancement will come from the 
showing of his department. The man 
with such an attitude will study his boss 
to learn his policy and methods, will 
constantly go to his boss for help in 
solving his problems, and the boss be- 
comes a real boss, knowing all that goes 
on in the department without having to 
spy to learn. Once more the manager 
is responsible and this time for the at- 
titude of his men. His responsibility 
seems never to cease. 

A study of the lives of our great cap- 
tains of industry shows their great feat 
to have been, first, picking good men; 
second, clothing them with authority; 
third, holding them personally respon- 
sible. By this means efficient lieutenants 
were developed. A manager has no more 
valuable quality than the ability to pick 
and develop good men. 

In order that the manager should be 
held responsible, it is necessary that he 
should have the sole authority to ap- 
point his superintendents or heads of 
departments. The superintendents in 
turn should have the authority to ap- 
point their men. 

This policy will be questioned be- 
cause, while the manager will be credited 
with the ability to judge of men and 
make successful appointments of super- 
intendents, the ability of the superin- 
tendents to appoint their foremen, and 
much more the ability of the foremen 
to select their men will be doubted. 

This objection must be admitted as 
being a difficulty, but it is only one of 
the many difficulties which the manager, 
by his ability, must overcome. The 
manager can so treat with his superin- 
tendents that they will discuss with him 
the merits of different applicants for the 
position of foreman, and the manager 
can so arrange that, while the superin- 
tendent makes the appointment, it is 
done with the advice and the approval 
of the manager. So the superintendent 
is made responsible for his foreman, 
and, what is more important still, the 
foreman feels himself responsible to the 
superintendent and not to the manager. 
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At the same time the manager has suc- 
ceeded in having the appointment made 
with the benefit of his best judgment. 

This rule of business is not a hard 
and fast rule. The principle of the 
manager fastening personal responsi- 
bility on the men next to him and hav- 
ing them in turn fasten the responsibility 
upon their subordinates, must be con- 
sidered as an ideal, keeping in mind al- 
ways that the rule is in use for the 
benefit of the business, and the business 
is not operated to prove the rule. It 
has been said that no ideal worthy of 
the name is susceptible of attainment, 
but it is nevertheless necessary to have 
ideals; so it follows in business that 
while a rule such as that outlined above 
can not be lived to the letter, if it is 
accepted as an ideal we can all gradually 
work to that end. 

While in the above, the relation of 
manager to superintendent is used as an 
example, it applies equally to the rela- 
tion of the directors to the president; 
the president to the manager; and 
through the superintendents to the fore- 
men. 

Responsibility and authority go to- 
gether. A man can not be held respon- 
sponsible unless he has the authority to 
properly acquit himself of his respon- 
sibility. A boss, whatever his relative 
rank, fails in his functions when, having 
given a man the authority, he neglects 
to hold him personally responsible for 
everything over which his authority 
reaches. 

When a man is given authority the 
great difficulty is to get him to pass it. 
His inclination is to pass responsibility 
and keep the authority in his own hands. 
They are so self-centered that they think 
(a) passing authority to subordinates 
lessens their dignity, and (b) they think 
they owe it to the business to give their 
personal attention to every detail. As 
to (a) there is certainly more dignity 
attaching to the manager of a business, 
or the superintendent of a department, 
where things go with clocklike smooth- 
ness than where they seem to mix them- 
selves up. As to (b), a man renders 
his business a higher grade of service 
in teaching men to use authority than 
by dwarfing their ability and using au- 
thority for them. 

The real danger to this method in bus- 
iness, is, that in developing the responsi- 
bility of the superintendent by giving 
him authority, we are liable to develop 
that greatest of business disease, 
“swelled headedness” or exaggerated 
egotism. It is the manager’s function 
to realize the dangers of this disease and 
to be so close to his men that they 
carry out the policy which he marks 
down for them, and that the desire to 
make a success in their department is 
so great as to counteract the tendency 


to “swelled headedness.” This disease 
is produced by men accepting authority 
without realizing the responsibility. A 
proper realization of responsibility keeps 
a man’s head from swelling, no matter 
how exalted his position. It is only when 
he fails to realize his responsibility that 
he is subject to the disease. A swelled- 
headed man will not learn. When a man 
stops learning, his usefulness ceases. 
The first step is to reduce the swelling. 
It is a question if there is a cure for the 
two twin diseases which cost business so 
much—swell-headedness and self-pity. 

It is frequently the case that the man 
charged with the administration of a 
business, spends time at a desk that 
should be spent watching the use of 
authority which has been placed in the 
hands of subordinates. 

A successful organizer once said, “It 
is the first duty of a manager to listen 
for, and ‘remedy squeaks.” 

Another put it, “A manager should 
provide someone to care for all routine 
matters that can be foreseen. On ar- 
riving at his desk his time should be 
free to hear the problems of his super- 
intendents and help to solve them. It is 
most important that the superintendents 
feel that the manager considers the help 
he can give his superintendents the most 
important of his duties and that they 
‘are encouraged to bring their problems 
to him. That manager who is too busy 
to give audience to his men soon finds 
that either things are not done, or that 
they are done improperly. He not only 
loses that intimate contact which enables 
him to know his men, but his depart- 
ments soon cease to coordinate. His 
main job is to carry an oil can and see 
that each part of the human machine 
works smoothly—to see that “red tape” 
and system hamper nowhere. The day 
will never be long enough to make him 
sure that all parts are working equally 
smoothly.” 

It is impossible for a manager to know 
his subordinates too well. He must 
know his men so that he knows what 
they are doing when he is not present. 
He must know the attitude of a super- 
intendent’s mind so that discipline will 
be administered with justice and kind- 
ness, with the result that foremen give 
the superintendent, and the men the 
foremen, the best that is in them. The 
manager must keep so close to his super- 
intendents that, instead of looking upon 
him as a spy from whom they hide their 
mistakes, they look upon him as a 
friend and adviser to whom they them- 
selves bring their mistakes and ask for 
help and assistance. The superintendent 
should feel that his department has the 
benefit of the manager’s brains as well 
as his own, and that he earns credit for 
a better showing than he could without 
such assistance. 
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When a boss succeeds in having his 
men obey his orders because they are 
orders, he has only opened the primer of . 
discipline. It is only when he has built 
up such confidence in his men that they 
obey because they have learned he is 
right, and because his judgment and ex- 
perience will help them to make the 
showing for which they are striving, 
that real discipline begins to develop. 
The men must consider the advice or 
suggestion of the boss golden. Golden 
because it increases the profits of his 
department and turns the efforts of the 
men into gold. 

In times of business depression or of 
acute competition when every man of an 
organization is called on for his best to 
go up against the situation, the organ- 
ization which obeys only, hits the trouble 
with a gentle divided force like water 
from a sprinkling pot; the organization 
which is welded together with common 
interest and common confidence hits with 
the cohension and force of a hydraulic 
giant. 

Men can not be hired for so many dol- 
lars a day and then successfully driven 
with a prod. The best that a man has 
to give is earned by the attitude of his 
superiors and by their developing in him 
the desire to give that best. It is only 
when an employe is educated to the point 
that he realizes that the giving of his 
best today will enable him to give better 
tomorrow and that that best and better 
will be appreciated and that he himself 
is thereby made a greater earning factor 
for himself and his family, that the re- 
sults in organization which really count, 
are produced. 

Another problem constantly confronts 
the executive of almost all businesses 
which are growing, and that is the need 
of good men for good positions. The 
men who are educated in the manage- 
ment of things, are common. Men who 
are educated in electricity, structural 
steel, steam, machinery and almost any 
subject, can be found in quantities. What 
is constantly being sought is the man 
who can manage men. The great human 
nature element is as great, if not a 
greater factor in business today, with 
all of our scientific management, as it 
has ever been, and while in the selection 
of employes some men judge the real 
men under the surface better than 
others, all men make mistakes and they 
need to try out a man in a position of 
responsibility before they are certain 
that he can be trusted to make good in 
his management of men. 

By the policy outlined above, the office 
boy will find that he can not dodge the 
responsibility of finding a letter that 
should have been filed in a certain place. 
When the filing system grows too large 
for one boy, he can be consulted with and 
his recommendation for another boy, to 
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assist him in his filing, considered. The 
office boy can begin to have his ability 
to manage a second boy developed at that 
age and as he is promoted with years 
from place to place, the weakness and 
strength of his character in managing 
his subordinates can be developed until 
the manager has not an impression of 
a character, but has a chart in his mind 
of the boy’s strength and weakness. This 
chart of a man’s ability can only be 
produced in the manager’s mind by giv- 
ing the boy an opportunity to do things 
and take the responsibility for doing 
them and then watching his method of 
assuming the responsibility and acguit- 
ting himself of it. 

The time has passed for a one-man 
business. That man who can success- 
fully manage a business no larger than 
that in which he can do all the work is 
not a manager. The ability to delegate 
responsibility and authority to other men 
and see that they properly do the work 
committed to them, is one of the meas- 
ures of a manager. 

One of the most important functions 
of a manager is to develop his ‘men and 
to see that each man at the end of a 
given period is a better man than he 
was at the beginning of it—better in his 
ability to serve his employer, better in 
his ability to develop his subordinates, 
better in the development of his personal 
efficiency and therefore better for him- 
self in that he has developed his own 
earning power and his own value. 

In an un-to-date business, it is con- 
sidered a reflection on the management 
to discharge a man, unless necessary to 
reduce exsenses. Men are employed 
with great care. Then it is the duty of 
the boss to develop them and make them 


valuable. In event of a failure, the boss 
has his share of responsibility. If he 
had been a better trainer, a_ better 


teacher, a better judge of men, the man 
might have been valuable to both the 
concern and himself. Sometimes .the 
carelessness with which an organization 
is put together causes the man’s failure. 
The boss immediately over him, whether 
superintendent or foreman, knows his 
work, but lacks the authority to dis- 
cipline him. The real boss, the man with 
authority, is so far removed he can not 
know the man’s failings and lack of in- 
terest in his work. Having no ideals, 
the man laughs at the impotence of the 
straw boss and takes an absolute joy in 
the game of fooling the real boss. The 
entire force in a shop will catch this 
attitude like they would the measles and 
all join in the game; at first for the 
fun of it; soon from meanness. This 
meanness has been cultivated by the 
management. 

When subordinates are clothed with 
authority, one danger is that they are 
liable to drift away from their superi- 
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ors; another danger is that they may 
not use their authority properly. The 
tendency in both cases is guarded against 
by the boss keeping in such close con- 
tact with his superintendents, foremen 
and men, that he senses their point of 
view. This should be done and can be 
done in such a delicate way that the 
manager knows the feeling between the 
sub-bosses and the men. When friction 
is indicated, he through the sub- 
besses, not directly with the men, cure 
the trouble before it becomes serious. 


will 


It is a tendency of human nature, in 
the rush and drive of present-day busi- 
ness, for the manager, when he sees 
something wrong in the department of 


Men can not be hired for so many 
dollars a day and then successfully 
driven with aprod. The best that a 
man has to give is earned by the 
attitude of his superiors and by their 
developing in him the desire to give 
that best. It is only when an em- 
ploye is educated to the realization 
that the giving of his best today will 
enable him to give better tomorrow 
and that that best and better will 
be appreciated and he himself there- 
by made a greater earning factor for 
himself and his family, that the re- 
sults in organization which really 
count, are produced. 


a superintendent, to remedy the wrong 
and feel that he has performed his duty. 
When the manager personally remedies 
the mistake, the superintendent is left 
uneducated to the extent that learning 
how to do that particular thing would 
have educated him. While the mistake 
itself may have been remedied, the super- 
intendent is not made to learn how by 
doing it himself. 
how to swim. 


You can’t show a man 
He learns by practice. 
There are many valuable ideas in the 
heads of subordinates which an executive 
can get with a proper policy. No man 
knows it all. An evidence of wisdom is 
a desire to learn. The bigger an exec- 
utive, the more certain he is that other 
men know something. Men can be so 
treated that even if their ideas and sug- 
gestions for the betterment of the bus- 
iness are not accepted, they will keep 
thinking and suggesting. Out of 50 sug- 
gestions, one good one may pay for all 
the trouble. The man with a suggestion 
must be studied carefully and his motive 
determined. Does he want to make a 
showing at the expense of other depart- 
ments? Is he trying to salve his wound- 
ed dignity? Is he submitting some 
superficial plan in order to make him- 
self prominent? Or is he honest in his 
avowal of wanting to help the business? 
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Suppose the latter. The boss has two 
ways of treating him. He can raise his 
weary eyes from the routine before him, 
visibly assume his cloak of patience, rap 
his pencil on the desk, and looking into 
the deep distance beyond the man, tell 
him when he has finished that he can 
see nothing to the matter. The man 
who started the talk with enthusiasm 
and punch, gradually slows down until 
at the end of his statement his words 
can hardly be heard. When he leaves, 
his lesson is learned and no matter what 
he thinks in future, he will remember to 
mind his own business. 

On the other hand, the boss can say, 
“All right, Jones, sit down. There are 
no doubt many things which can be im- 
proved. Go to it, and tell me all about 
it.” Talking back at him and arguing 
against the man’s views, the boss de- 
velops the ability of the man to think 
and plan and his sureness of himself 
and his confidence in his own judgment. 
Care must be taken to have the man un- 
derstand why his suggestion is not ac- 
cepted. At the conclusion of the inter- 
view, the man leaves closer to the boss 
than before and anxious to submit a 
new plan which may be approved. 

The policy of giving men authority 
and holding them responsible would help 
to solve two of the great problems which 
confront every manager. First, to have 
someone personally responsible for what- 
ever goes wrong and therefore person- 
ally responsible for what is commend- 
able; and second, it will produce a train- 
ing school to develop men for advanced 
positions. 

When the subject of organization is 
the uprermost thought in a man’s mind, 
it is surprising from what sources he 
gets information. 

The successful haseball team has one 
man who says who shall play and how he 
shall play. This one man is on the 
ground and as close as possible to the 
practice and playing. As soon as the 
stockholders, directors or president en- 
ter this man’s field of authority, the 
team goes to pieces. 

The Salvation Army first convicts a 
man of sin before he can be saved by 
their religion. So the boss must first con- 
vince a man of error before he can be 
taught. The man must want to learn to 
do better work before you can teach 
him. 

A business day finds the manager con- 
fronted with many troubles. Customers 
complain of slow shipments, and poor 
quality of goods; others complain of bill 
not arriving in time to check goods in; 
some ask for extensions of time, others 
for discount from prices named; and the 
report from the auditor sometimes shows 
a loss in manufacturing a certain ship- 
ment where a profit was estimated. 
There seems no end to the petty routine 
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things that deserve attention along with 
the more serious ones. 

The problem which presents itself is, 
shall the manager devote his day to dic- 
tating excuses and apologies, or shall he 
spend his time trying to cure the cause 
of the complaints which litter up his 
desk? 

If he follows the first course, he makes 
himself a clerk and deprives the business 
of the managerial quality which is its 
due. If he follows the second course, he 
gives the business the benefit of the 
brains, experience, and authority, which 
the business pays him to exercise. The 
routine work of the desk and office can 
be delegated to a clerk to be done under 
the supervision of the manager, but the 
cure of the causes of the trouble can 
not be delegated. No one but the man 
in whom the authority is vested can re- 
move the causes of trouble so as to pre- 
vent their recurrence. A careful exam- 
ination of the routine work will develop 
the fact that only 5 or 10 percent of the 
mail requires the manager to dictate the 
actual replies. 

Where there is no purchasing agent, 
time can be saved by letting a clerk hear 
the salesmen offering goods, and then 
tabulate the information, showing origin 
of shipment, time of delivery, freight 
rate, price of goods and quality, so that 
the manager can decide the purchases in 
a few minutes. 

Suppose the manager now free to per- 
form the functions for which he is em- 
ployed. In starting in to cure the causes 
of troubles, the precedent of yesterday 
must not control. The problem must be 
considered as a new one and a method 
determined which will produce results 
in the best, cheapest and most certain 
way. Yesterday’s way may be right, but 
not necessarily so. Men’s minds are 
prone to get in a rut, and the methed of 
yesterday becomes a fetish. The man- 
ager’s mind must have a definite reason 
for each movement and he must be cer- 
tain that the lost motion of yesterday is 
not permitted to grow on his business 
like a fungus. The manager who can’t 
cut red tape and throw precedent to the 
dogs when they impede business has 
much to learn. 

He takes up first, the matter of delay 
in Jones & Company’s shipment which 
was promised today, and in regard to 
which he is informed that unless the 
shipment is made today the business 
will be lost. He finds shipment delayed 
because some necessary materia! is not 
on hand. Investigation showed that the 
store keeper delayed making the requi- 
sition on the purchasing agent promptly. 
The purchasing agent wanted to save 
one cent apiece on each unit and placed 
the order at a considerable distance. 
Number of units in shipment, three thou- 
sand, saving $30. Estimated profit on 


delayed shipment, $200. Annual value 
of customer in profit, $2,500. Superin- 
tendent not to blame because the man- 
ager appointed and controls both pur- 
chasing agent and storekeeper. Man- 
ager too busy at desk explaining why 
things did not happen to show purchas- 
ing agent and storekeeper how to make 
things happen. Purchasing agent anx- 
ious to make a showing for his depart- 
ment, not to blame because he was carry- 
ing out orders to buy cheaply. Not to 
blame for the further reason that store- 
keeper did not make prompt requisition. 

Storekeeper is put under control of 
factory superintendent with instructions 
that he will be trained so that delays 
will not occur, and if he can not be 
trained by the superintendent, the super- 
intendent shall replace him. This is 
done because the superintendent is in 
constant touch with the storekeeper and 
can keep better watch over him; can 
better teach him and can therefore bet- 
ter be responsible for him. The super- 
intendent has probably frequently com- 
plained of the storekeeper’s shortcom- 
ings. He has felt that he knew them 
better than the manager did. He now 
has the authority and will be charged 
with the responsibility to cure them. The 
superintendent will have it made clear 
to him the large amount of brains nec- 
@ssary to be used in seeing that the 
storekeeper properly performs his func- 
tions; he will have pointed out to him 
the necessity of keeping enough stock 
on hand of each standard kind to make 
prompt shipment of goods, and at the 
same time have impressed upon him the 
importance of keeping his stock on hand 
as small as possible, thereby keeping 
out dead stock and lessening the heavy 
load which the inventory is on the work- 
ing capital of the business. 

The manager now explains to the pur- 
chasing agent in such a way that he 
can not misunderstand him, that the 
purchasing department is but a cog in 
the wheel and that it is operated to 
make a profit for the stockholders, and 
that the business is not run to make a 
showing for the purchasing department. 
Costly delays will in future be charged 
directly to him. Conversation will not 
be accepted as an excuse for lack of 
judgment. In times of doubt the man- 
ager is ready and has the time to advise 
with him. 

In actual practice, the cure suggested 
may not seem advisable. The case is 
cited only to emphasize the principle 
that some one man in authority shall be 
responsible for each act of each subordi- 
nate. 

As a manager seeks for the causes of 
the various troubles he will find the man 
who did not act, or who acted improp- 
erly, and each case he will put the most 
convenient sub-boss in authority over 
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the man in error, and charge the sub- 
boss with the responsibility of seeing 
that the work in future is done promptly 
and properly. 

The manager on returning to his desk 
to glance over the routine correspond- 
ence of his clerk, will feel that while his 
eyes can not reach everywhere, he has 
left in each department a pair of eyes 
to see for him. He has left the author- 
ity to cure the mistakes each pair of eyes 
see, and he can now hold some one re- 
sponsible for what happens. Tomorrow 
there will be fewer complaints for which 
to apologize. He will have time to think. 
He can use his head and earn a man- 
ager’s salary in place of using his hands 
and earning a clerk’s. He has time to 
come into intimate contact with his men 
in man-to-man fashion and show them 
that he and they are human—made of 
the same clay, and that he in his capa- 
city is striving as hard as they in theirs 
to serve the same end. 

At the end of the year he can feel that 
his men are all keeping step and, most 
important of all, he can give his stock- 
holders increased profits in place of ex- 
planations. 


ZINC IN INDUSTRY 
(Continued from page 645) 
latest development of paint science, and 
defies the conventional belief that white 
paint cannot stay white. When one con- 
siders the number of structures in this 
country on which white paint is used an 
idea is gained of the potential market 

opened up. 

Lithopone also enters into the manu- 
facture of lacquers. With ground cork, 
lithopone is the base of linoleum, a pro- 
duct which now uses large tonnages. 
Another large outlet for lithopone is as 
a filler in rubber tires and mechanical 
rubber goods. Printing inks and leather 
finishes take good sized tonnages. 

The rapid progress of industry and 
the changes which scientific research 
dictate prevent any safe prophecy as to 
the increased specific use of zinc in its 
various forms. New uses are constantly 
being found for it and it is essential in 
most of the operations where it is now 
used. 


GEOPHYSICAL PROSPECTING 
(Continued from page 648) 


This development is practically in its 
infancy and much correlation of work 
of the individuals working along such 
lines is required in order to bring about 
the anticipated results at an earlier 
date than if each individual is working 
out these problems without technical in- 
tercourse or exchange of their findings. 
There is room in this field of research 
of variegated sciences for many and in 
the application of these methods to a 
securely practical end. 
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MODERN TYPES OF GAS MASKS AND RESPIRATORS FOR MINES 


Modern Type Gas Mask And Respirator, To Provide Protection Against All Industrial Gases, 
Is Outgrowth Of Mask Developed During World War To Protect Soldiers Against Poisonous 


respirator, to provide protection 

against all industrial gases, is 
an outgrowth of the gas mask developed 
during the World War to protect the 
soldiers against the poisonous war 
gases. 

Poisonous, irritating and explosive 
gases are found in almost every indus- 
try and hours could be consumed in re- 
lating the great variety of conditions 
for which we are called upon to provide 
gas mask protection, such as protecting 
the operators in horse-radish factories, 
fumigators ef homes and ocean liners, 
and men engaged in the manufacture 
of tetra-ethyl-lead, the new motor fuel. 
So far, we have been able to develop 
ample mask protection for all known 
noxious gases and fumes that are pres- 
ent in atmospheres encountered in 
mines, metallurgical works, chemical and 
other industries, so long as there is suf- 
ficient oxygen present to support the 
flame of an oil lamp. 

The most important development of 
the gas mask was in providing protec- 
tion against carbon monoxide—which is 
the noxious gas that mining men are 
most concerned with and, in fact, is the 
noxious gas that man is most frequent- 
ly exposed to. 

As this is a mining section meeting, 
this paper will be confined largely to 
the discussion of masks for underground 
use in metal mines. 

Gases that contaminate the normal 
air in mines can be divided into two 
classes: those that are given off nor- 
mally by the workings, and those that 
are produced in the operations. 

Gases coming under the first class are, 
fortunately, of rare occurrence in metal 
mines and are confined to CO:, which 
has been found issuing from the strata 
in underground workings of certain 
districts, notably Cripple Creek and the 
Tintic district of Utah. Methane (CH,), 
the gas which is common to coal mines 
and most dreaded because of its becom- 
ing explosive when mixed with the right 
proportion of air, is also found in some 
metal mines—for instance, in some of 
the iron mines of the Birmingham, Ala. 
district. Methane has no harmful res- 
piratory effect. Its chief hazard is its 
explosibility and reducing the oxygen 
content of the air by dilution to where 
it might be unbreathable. CO, is also 
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War Gases 
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not harmful except im fairly large con- 
centrations and continued exposure 
above 5 percent. It is apparent, then, 
that there is little respiratory hazard 
in metal mines from gases given off 
from the strata, and the same is true, to 
a lesser extent, of gases produced under 
normal operations. 

The contamination of the air in nor- 
mal metal mine operations is largely 
CO: produced by the breathing of the 
men, burning of lamps and oxidation of 
wet mine timbers, accompanied by deple- 
tion of oxygen. The other principal 
source of contamination is from explo- 
sives. The more harmful gases evolved 
from the use of explosives being CO, 
SO. and NO (Nitrous Oxide, which 
quickly oxidizes to NO:), all of which 
are very dangerous to breathe even in 
small quantities; also the less harmful 
gases, CO. and CH,. 

The remedy for all the foregoing is 
proper ventilation to dilute these gases 
below the harmful percentage. The 
writer is happy to state that wonderful 
progress has been made in recent years 
in metal mine ventilation. 

As the hazard from noxious gases (re- 
quiring protection) in the normal oper- 
ations of metal mines is comparatively 
slight, we will now turn to abnormal 
conditions, and we find that mine fires 
are the principal source of generating 
noxious gases, as is the case in coal 
mines. 

Mine fire gases are principally CO., 
CO and sometimes SO:, H:S and CH,, 
and finally oxygen deficiency. CO., as 
previously stated, only becomes danger- 
ous in quantities exceeding 5 percent. 
CO is a hazard, as determined after an 
exhaustive investigation by the Bureau 
of Mines, when four parts per 10,000 
(or .04 percent) is present and the ex- 
posure is for two or three hours. A 
concentration of .3 percent is very dan- 
gerous in a short time and will cause a 
blood saturation of 60 percent in from 
20 to 30 minutes. Sulphur dioxide is 
very poisonous in even small quantities 
but, fortunately, it is very irritating to 
the eyes and respiratory passages and 
is intolerable to breathe before it 
reaches concentrations that are danger- 
ous, thus providing its own warning. 

Oxygen, according to Dr. R. R. Say- 
ers, is the most important to man of the 
gases in the air. ‘Man is so made that 


he breathes easily and works best when 
the air contains about 21 percent of oxy- 
gen, which is the amount in normal air, 
yet he is able to live and work, though 
not so well, when there is less oxygen. 
If about 17 percent of the air is oxygen, 
a man at work will breathe a little faster 
and a little deeper.” Haldane says that 
under certain conditions men may be 
conscious even with as little as 3% per- 
cent oxygen in the air they are breath- 
ing. Under most conditions men faint 
or become unconscious when the air con- 
tains 9 percent to 11 percent oxygen. 

The presence of carbon monoxide in 
the air at a mine fire is the most fre- 
quent cause of poisoning—in fact, it 
may be safely considered the sole cause, 
because before the CO: can occur in a 
dangerous quantity there is always suffi- 
cient CO to asphyxiate and before the 
fire has depleted the oxygen to 15 per- 
cent there is invariably sufficient CO to 
be harmful. It can be safely stated that 
carbon monoxide represents 90 percent 
of the noxious gas hazard of metal mine 
fires. In addition to its being very poi- 
sonous it is insidious, as it gives no 
warning, and a lamp gives no indication 
of its presence. 


Until recently, the only protection for 
a man to penetrate atmospheres con- 
taining CO was the self-contained 
breathing apparatus, which provides ex- 
cellent protection, but its weight and 
mechanical complications limit the exer- 
tions and amount of work that can be 
performed by the wearer and necessi- 
tates specially trained men, which limits 
its use. 


The World War developed many com- 
plicated problems of gas protection, the 
most difficult of which was that of pro- 
viding mask protection for CO, partic- 
ularly in the Navy and to some extent 
around machine gun nests, underground 
tunnelling, where, in each case, carbon 
monoxide constituted a decided hazard. 

Our Chemical Warfare Service found 
little trouble in developing chemical ab- 
sorbents for most gases, except CO, 
which proved exceedingly difficult. A 
group of 20 or more of our best scien- 
tists worked at the outset under the 
direction of the U. S. Bureau of Mines, 
devoting efforts to the finding of a mate- 
rial which could be placed in a gas mask 
canister and which would destroy carbon 
monoxide. One of the outstanding ac- 
complishments of our Chemical Warfare 
Service was the development of a chem- 
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ical which effectively catalyzes carbon 
monoxide to carbon dioxide, a compar- 
atively harmless gas. Of particular in- 
terest to you mining men of California 
is the fact that it derives its name from 
Johns Hopkins University and- the Uni- 
versity of California and is called Hop- 
Cal-ite, as it was developed by two 
groups of scientists working simul- 
taneously at both Universities. 


THE ALL-SERVICE GAS MASK 


We saw the possibilities of applying 
this material to a gas mask for mining 
and industrial use to protect against 
carbon monoxide, and immediately fol- 
lowing the close of the war acquired the 
patent on Hopcalite and employed some 
of the men who had discovered it to con- 
tinue their research work and develop a 
light, comfortable mask that would pro- 
vide complete protection against all mine 
and industrial gases, or any combina- 
tion of them, so long as there was pres- 
ent in the air sufficient oxygen to sup- 
port the flame of an oil lamp, which is 
16% percent. Three years of further 
intense research work resulted in the 
development of the All-Service Gas 
Mask which provides perfect protection 
against carbon monoxide and any com- 
bination of noxious gases that may oc- 
cur in mines, industrial and metallurgi- 
cal plants where the oxygen has not been 
depleted below what will support the 
flame of an oil lamp or candle—or, in 
other words, it provides protection 
against all gases except oxygen defi- 
cienty and it can be worn safely wher- 
ever an oil lamp will burn. 


The Bureau of Mines, in its investi- 
gation of gas masks in mines and allied 
industries, has established a permissible 
Schedule, 14 A, under which masks that 
meet their requirement after being sub- 
mitted to exhaustive tests are granted 
a certificate of approval. The All- 
Service Gas Mask has been approved by 
the Bureau of Mines under this schedule 
for respiratory protection in mine at- 
mospheres where safety lamps are burn- 
ing, and for use above ground in air 
that contains acid gases, organic vapors, 
or carbon monoxide not exceeding 2 per- 
cent by volume, ammonia not exceeding 
3 percent, and in smokes, dusts and 
mists—or not exceeding 2 percent of 
total poisonous gases when more than 
one gas is present. 

The final test of the bureau for ap- 
proval was to subject the mask to an 
actual working test by three men wear- 
ing it in an unventilated, gas tight cham- 
ber of 1,000 cubic feet capacity, to which 
had been added the following gases in 
the percentages as stated, and deter- 
mined by analysis: 


Sulphur dioxide, (1) one percent. 
Carbon tetra chloride, (1) one percent. 
Ammonia gas, (2) two percent. 


Carbon monoxide, (2) two percent, 
and again at (0.5) one-half percent. 

Cotton smoke—the density of which 
was such that the hand was invisible at 
arm’s length. 

The three men wore the masks for a 
30-minute period in each of these con- 
centrations, performing, successively, 
hard work, walking, and running. The 
bureau’s published report of the ap- 
proval states that “The masks gave good 
protection throughout all of these tests; 
they were comfortable and there was 
little interference with movements; 
vision was good and of fairly wide 
angle; and resistance to breathing was 
tolerable through all the work required.” 

In addition to the actual wearing tests 
of the complete masks, the canister was 
subjected to separate tests against the 
following gases—chlorine, hydrocyanic 
acid gas, sulphur dioxide, phosgene, car- 
bon tetrachloride, gasoline, ammonia and 
carbon monoxide, in varying percentages 
required by the schedule, from (0.5) one- 
half-of one percent of sulphur dioxide to 
(4%) four percent of carbon tetra- 
chloride and ammonia, and (1%) one 
percent of carbon monoxide under the 
worst possible conditions for the opera- 
tion of Hopcalite—namely, at a temper- 
ature of O°C and 100 percent relative 
humidity. The air flow in these tests 
was 32 liters per minute, about the 
rate of breathing for the average man 
when working, and some tests were made 
at 64 liters per minute. 

This test against one percent of CO 
was for a period of 460 minutes, or 
seven hours and 40 minutes, without CO 
coming through the canister. We have, 
in our laboratory, run canister tests un- 
der more normal conditions of tempera- 
ture and humidity for days without CO 
coming through when the air flow of 
32 liters per minute contained one per- 
cent of CO. 

The canister of the All-Service Gas 
Mask is filled with successive layers of 
six chemicals separated by wire screens 
and cotton filters. The function of the 
first three chemicals from the bottom 
upward is to remove, by absorption, all 
the noxious gases other than carbon 
monoxide. They have a definite life or 
absorption capacity but break gradually 
and permit a very small quantity of 
poisonous gas to pass, then gradually 
more and more. The cotton filters are 
to remove smoke and dusts, and they 
function so well against smoke that you 
can enter a concentration such that you 
can not penetrate with a flash light and 
not detect the least trace. 

Immediately above the third layer of 
chemical is a quantity of fused calcium 
chloride to protect the Hopcalite (the 
fifth layer of chemical) from moisture, 
which retards the catalytic action of 
Hopcalite in converting CO to CO:. The 
Hopealite is further protected by a layer 
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of calciumchloride dryer, which is the 
sixth or top layer of chemical. It is 
well to emphasize at this point that 
while all the chemicals, other than Hop- 
calite, function as an absorber and have 
a definite life, Hopcealite is not an ab- 
sorber but functions as a _ catalyst, 
merely by its presence causing carbon 
monoxide to take up oxygen from the 
air, converting it to harmless carbon 
dioxide, and this action will continue 
almost indefinitely if it is kept free from 
moisture, its principal poisoning agent. 
It should be further emphasized that an 
amount of Hopcalite beyond that used 
in the canister is not necessary, and any 
percentage of CO in the air, up to 5 per- 
cent, does not materially affect its life. 
As a matter of fact (0.5%) one-half of 
one percent was found to be the most 
difficult percentage to protect against, 
and as the percentage of CO is in- 
creased above that amount the efficiency 
of Hopcalite increases. 

The conversion of CO to CO, by the 
Hopealite produces heat and accelerates 
its action, and when the temperature 
reaches 212°F., which vaporizes the 
moisture, the poisoning effect of mois- 
ture ceases and the Hopcalite will con- 
tinue to function for days, even though 
the dryer is no longer operative. These 
were mechanical tests on the canister, as 
these temperatures would only be 
breathable for a short period by a 
wearer of the mask. Wearing the mask in 
2 percent of CO causes such an increase 
in temperature that at the end of 30 
minutes the temperature becomes un- 
bearable, forcing the wearer to retreat. 
This rise in temperature is the warning 
or safeguard against high concentrations 
above 2 percent, which never occur un- 
derground except when the oxygen has 
been depleted below 15% percent, and 
then it is extremely rare to find as much 
as 2 percent of CO. 

The Bureau of Mines have analyzed 
thousands of samples of mine air fol- 
lowing mine fires in metal and coal 
mines and explosions in coal mines, many 
of which have been published. An ex- 
amination of 328 of these published anal- 
yses, under the heading of abnormal 
atmospheres, discloses that only three of 
them show CO in excess of one percent 
and none of them show 2 percent. A 
further examination of the published 
analyses of samples of gases from metal 
mine fires shows that only one exceeded 
2 percent. This sample was taken at 
the Butte mine fire from behind a bulk- 
head and showed 2.09 percent CO, but 
only (0.39%) three-tenths of one percent 
of oxygen. The worst metal mine fire 
sample shown, as published by the bu- 
reau, and from an unsealed section, 
showed 1.17 percent CO but only 14.43 
percent of oxygen. This sample was 
taken close to the new fire in 1308 drift 
at Butte. 
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Mr. B. O. Pickard, in his extremely in- 
teresting paper “Lessons from the Fire 
in Argonaut Mine,” published as Tech- 
nical Paper 363, records a number of 
analyses of samples taken at the 2,400 
foot level of Argonaut mine. The worst 
one, taken seven days after the discovery 
of the fire, showed .9 percent CO; 13 
percent O.; and 6.2 percent CO:. One 
could not work in this atmosphere with 
a gas mask as there is not sufficient oxy- 
gen and this is an atmosphere for 
breathing apparatus only. Although if 
a man was forced to remain in this at- 
mosphere with only an All-Service or 
Self-Rescue mask for protection he 
would be provided with perfect protec- 
tion against the CO for a long period 
and would be overcome finally from the 
lack of oxygen and high CO:. 

With the All-Service Mask an ac- 
complished fact, it soon became evident 
that the family would not be complete 
without the advent of its little brother— 
namely, the Self-Rescuer—designed for 
use of the individual miner in the event 
of his being caught in the fumes from 
a fire or explosion in the mine. A pe- 
rusal of the data gathered by the U. S. 
Bureau of Mines shows that in most 
mine explosions and mine fires where 
there was loss of life, the majority of 
those killed succumbed to the after- 
damp. Protected against the carbon 
monoxide, many of these men could 
have made their way to fresh air unin- 
jured, the possibility of their going down 
for lack of oxygen being quite remote. 

The Self-Rescuer is provided with 
Hopecalite for catalyzing the CO to the 
harmless CO., and suitable filters for 
eliminating smoke. It has been tested 
by the U. S. Bureau of Mines under 
Schedule 14-A and officially approved. 
The tests preliminary to approval are 
reported in U. S. Bureau of Mines Re- 
port of Investigations Serial 2591, where- 
in it is stated “The Self-Rescuer removes 
the hazard of carbon monoxide for one- 
half hour or more and accordingly 
greatly increases the miner’s chance of 
saving his life.” The truth of this 
statement has since been amply demon- 
strated upon a number of occasions. Fol- 
lowing a mine explosion in Alabama a 
few months ago, over 20 lives were saved 
with it, as reported by a mine inspector 
who was present. 

The Self-Rescuer is enclosed in a her- 
metically sealed container entirely pro- 
tected from the elements, and weighs, 
ready for use, 13 ounces. It can be car- 
ried on the belt or in the coat pocket. It 
can also be made available by cacheing 
in small lots throughout the mine. Many 
rescue stations are adding it to their 
equipment, including a large metal 
mining operation in the southwest. This 
makes it available for taking into the 
mine for distributing to any who are 


found in a condition to use it while be- 
ing brought through the gaseous area 
to fresh air. It is also carried by the 
rescue crews to supplement their oxygen 
apparatus or All-Service Masks. 

In the event of a metal mine fire, 
where sulphide ores are encountered, 
the Self-Rescuer would protect against 
the SO: as well as any CO which might 
be generated from burning timbers. 

Mention might also be made here of 
the pocket respirator which is compar- 
able in size and construction to the Self- 
Rescuer, but is not put up in the sealed 
container as the chemicals used in it do 
not deteriorate in air. It is intended for 
protection against comparatively low con- 
centrations of sulphur dioxide and 
smoke, being developed originally for 
protection against locomotive smoke en- 
countered in railway tunnels. It has 
since proved very helpful in taking care 
of sulphur dioxide in the smelting of 
sulphide ores. Two smelting operations 
are using it in large numbers for this 
purpose. Due to its lower cost it has 
also been installed in one metal mine 
for sulphur dioxide protection in case 
of a fire, care being taken to use it only 
where there is no carbon monoxide, as 
determined by a suitable CO Detector. 


APPLICATION OF THE ALL-SERVICE MASK 
AND SELF-RESCUER FOR UNDER- 
GROUND USE 
The All-Service Mask can be worn 
safely in any atmosphere, regardless of 
what gases may be present, that will 
support the flame of an oil lamp or 
candle, because it will give perfect pro- 
tection against any combination of 
gases that can occur with 16% percent 
oxygen present. The only definite rec- 
ommendation, then, covering the use of 
the mask is “that it only be worn where 
such lamp will burn and when the lamp 
or candle is extinguished the wearer 
should retreat.” A carbide lamp should 
not be used as a warning indicator be- 
cause it will not be extinguished until 
the oxygen is reduced to 13 percent, and 
this is not sufficient margin of safety. 
Its use, therefore, is limited to this 
condition and only breathing apparatus 

should be used beyond this point. 

Its advantages of light weight (only 
5% pounds), simplicity and quickness of 
application, recommend it as a valuable 
auxiliary or supplementary equipment 
for rescue stations, and practically all 
coal mine rescue stations are now 
equipped with them. 

Mine fires are the principal catas- 
trophe and property hazard in metal 
mines. A fire is always small at its in- 
ception and minutes at the start are 
more valuable than days later on. The 
principal reason for most fires getting 
beyond control is the inability of work- 
ers without protection to get to the seat 
of the fire in its incipient stage, on ac- 
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count of the smoke and fumes princi- 
pally, and small amounts of CO and SO, 
which can not be penetrated without 
protection. Breathing apparatus does 
not lend itself to this condition because 
valuable time is wasted in getting word 
to the rescue station on the surface and 
assembling the rescue crew and ap- 
paratus. In the meantime the fire is 
usually beyond control and the fumes 
have penetrated the workings, endanger- 
ing all the men unless they have with 
them, or close at hand, Self-Rescuers 
which will give them perfect smoke pro- 
tection and CO protection to one per- 
cent for a long period of time. 

The application of the mask to this 
condition is to have some of them avail- 
able underground and on the surface so 
that men who have had some previous 
training with them can get to the seat 
of the fire and extinguish it, or keep it 
in check until the rescue teams equipped 
with breathing apparatus can get on the 
job. Even then it will be found of ad- 
vantage to continue the use of the mask 
as long as conditions permit, holding the 
rescue teams in reserve for emergency 
and exploration work. The best fire 
control is lack of oxygen and if a lamp 
will not burn the fire is well under con- 
trol. 

Another application of the mask and 
Rescuer is for carrying by the breath- 
ing apparatus crew members to provide 
protection for men found alive, enabling 
them to be brought through irrespirable 
gases to fresh air. If the men are alive 
they have sufficient oxygen and all they 
need is protection against the noxious 
gases, which the mask and Rescuer pro- 
vide. 

Still another important use of the 
mask is to provide officials, in case of 
a fire, with protection so that they can 
get near the seat of operations and 
direct the work. 

The writer, a short time ago, in pre- 
paring a paper for the American 
Mining Congress on the subject of 
“Fighting and Sealing Mine Fires,” sent 
out a questionnaire to 90 mining men 
experienced in mine fire fighting in the 
United States, Canada and Great 
Britain. One question asked was “Have 
you used carbon-monoxide gas masks as 
respiratory protection while sealing 
fires? If so, to what advantage?” A 
few more than half replied that they 
had used gas masks to advantage and 
the others had not used them, although 
several of the latter believed them to 
be of value. 

In conclusion, I want to emphasize 
that the All-Service Mask has its very 
definite limitation for use, which is that 
it must not be worn where an oil flame 
will not burn and it can not take the 
place of oxygen breathing apparatus 
for all work, but should be considered 
an auxiliary (Continued on page 685) 
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A OF The. ‘Opinions OF ‘Lédiders 


HE development of our potash 
resources has been given added 
interest by the release of the De- 
partment of Commerce, upon the history 
of the German Syndicate which is fur- 
nishing America her potash. The Wash- 
ington Post believes that tariff protec- 
tion is the next step in the development 
of our resources, saying: 


“The chief of the chemical division 
of the Department of Commerce has 
given out a history of the potash in- 
dustry: in Germany and the German- 


French combination now controlling 
the sale of potash in the United 
States, and the possibilities of obtain- 
ing potash in Poland. He has little 
to say about American production of 


potash, merely remarking that ‘un- 
happily production of potash in the 
United States has been under a cost 
of production much greater than that 
of European potash.’ Labor and ma- 
‘terials are more costly here, of course. 

“When the tariff bill of 1922 was 
being framed the protectionists inter- 
ested in the production of American 
potash undertook to foster the Ameri- 
can industry by means of a moderate 
tariff, reduced annually for a series 
of years. However, the western 
farmers demanded that potash be 
placed on the free list, and it was 
done. 

“If Congress would protect the 
American potash industry for a rea- 
sonable length of time, the United 
States would become independent of 
Germany, France, and all other coun- 
tries for the bulk of its potash, and 
the price would be lower than the for- 
eign price.” 


The New York Times likewise believes 
that the development of our potash beds 
is the only way in which we can dis- 
solve the Franco-German combination, 
and point out: 


“Potash is on the free list, and it 
is not possible for American law to 
dissolve the Franco-German combina- 
tion which monopolizes the world 
potash trade. The best hope of cheap- 
ening the fertilizers of which our 
farmers use too little is to develop 
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domestic supply. Already active 
steps are being taken under the grant 
in aid passed by Congress. In sup- 
porting the bill Secretary Hoover 
stated that the world’s largest po- 
tential natural deposits lie in Texas, 
New Mexico and Utah. The plan is 
that Federal funds shall be spent 
under contracts with owners, givmg 
the right of fixing the price to the 
Secretaries of Commerce and In- 
terior. Potash stronger than the 
German has been discovered at a 
fraction of the depth of the German. 
During the war we produced the 
potash we used, but the price rose to 
four and six times the foreign. Even 
before the war our farmers were 
restless against the prices of the im- 
ported fertilizer, and it is said that 
over $30,000,000 has been spent in 
the attempt to create an American 
industry. 

“Recently the American Chemical 
Society declared that the Searles Lake 
works in California are producing 
more potash than any single foreign 
mine and more than the maximum 
total production of this country dur- 
ing the war. Other producers were 
discouraged when imports were re- 
sumed and prices fell. It is not possi- 
ble wholly to reconcile the price state- 
ments made by the Department of 
Commerce and the American import- 


vas 
Wallace Press-Times. 


Left Behind 


VIEWPOINT 


merican “Affairs 


ers of German potash. ° It is desirable 
that there should be a minimum of 
recrimination and a maximum use of 
potash. Fertilization is the first thing 
the farmers neglect when their profits 
fall, with the result that our recently 
virgin soils produce less than foreign 
acres which have been cropped for 
centuries. Cheaper potash means 
larger crops.” 


Despite the tariff imports from for- 


eign countries have increased steadily, 
therefore, according to The Washington 
Post, exploding the off-repeated state- 
ment that the United States can not sell 
unless it is prepared to buy. They fur- 
ther state: 


“After the World War it was de- 
clared repeatedly that the United 
States could not sell unless it was 
prepared to buy, and that as any in- 
crease in import duties would prevent 
foreign countries from buying from 
the United States, the United States 
could not possibly sell to foreign coun- 
tries. It was predicted that under the 
high tariff foreign trade would be 
curtailed, or possibly ruined. 

“The chief of the Bureau of Do- 
mestic and Foreign Commerce reports 
that American exports of manufac- 
tured commodities in 1926 were about 
16 per cent ahead of 1925, and that 
they were some 60 per cent ahead of 
1921 and 1922. They were nearly 
three times the annual average for 
five years prior to the war. 

“This tremendous growth testifies 
to the rising efficiency of American 
industry and explodes the fallacy of 
the oft-repeated claim that the United 
States can not sell unless it is pre- 
pared to buy in an equal or larger 
amount. Despite the increase in the 
tariff, imports from foreign countries 
have increased steadily every year 
since 1921. The increase since 1921 
has been approximately 75 per cent; 
while imports in 1925 were about 
four times the average imports dur- 
ing the five years before the war. 

“This demonstrates that the tariff 
has no appreciable relation to foreign 
commerce. The tariff holds down the 
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sales of foreign manufacturers in the 
American market, but it does not 
prevent American manufacturers 
from extending their foreign trade.” 


From time to time there appear gen- 
eral statements as to the rapidly decreas- 
ing iron ore reserves of this country. 
In some instances writers have gone so 
far as to insist that our reserves will 
be exhausted within 50 years. The 
American Metal Market does not agree. 
In a recent editorial they say: 


“Comment made in some quarters 
on a recent Federal Trade Commis- 
sion survey of iron ore reserves makes 
it well to remind the public that 
there is absolutely not the slightest 
reason for any concern on this sub- 
ject. The American Metal Market 
holds no opinion as to the precise ac- 


N. Y. Evening Post. 


| Closing the Incident 


curacy of the findings of this survey, 
but such consideration as anyone can 
give to the points involved, leads 
clearly and easily to the conclusion 
that there is no problem presented. 

“The statement in brief is that 
there is about 8,000,000,000 tons of 
iron ore known in the United States, 
only a limited amount containing 
more than 50 percent iron, and that 
two steel companies control well over 
half the amount. 

“Well, whom would you expect to 
control it? To whom do men go when 
they discover ore, anxious to get 
something out of their fields? We 
have never mined as much as 70,- 
000,000 tons in a year, and at that 
rate the known reserves would last 
over a century. The individual does 


reserves is ‘of high grade, i. e., over 
50 percent iron.’ It ought always to 
have been known, on general prin- 
ciples, that if an industry has a good 
start and can see a few years ahead 
its technicians can solve the problems 
that are going to come up. At this 
late date we do not need to depend 
on general principles, for we have 
the actual history of this thing work- 
ing out. They say, for one thing, 
that it is ‘expensive’ to smelt these 
‘low grade’ ores. Well, the record is 
that in 1897 and 1898, when the 
cream of the Mesabi range was being 
shipped, the average limestone con- 
sumption in making coke and anthra- 
cite pig iron was a trifle over 1,000 
pounds per gross ton of pig iron. For 
each year 1900 to 1903 inclusive it 
ran above 1,200 pounds. Those were 
active years, when more ore than the 
best had to be taken. But in the 
past few years the most active years 
have shown about 1,000 pounds and 
the leaner years a few percent less. 

“The limestone consumption is a 
good measure of the success in iron 
smelting. The ores have grown some- 
what leaner, but practice has im- 
proved. A quarter century ago there 
were some lurid predictions about 
how the really worth while ores 
would all be gone in less than half a 
century, but with more than half of 
the time elapsed we are doing better, 
not worse. So it will be in the future. 

“Blast furnace improvement is one 
thing, and ore beneficiation another. 
The latter has helped to sustain the 
average iron content of Lake Superior 
ores as shipped. But when anybody 
says, as some do, that only a limited 
amount of our iron ore reserves are 
‘high grade, i. e., 50 percent or more 
iron’ he is a few decades in the past. 
The average iron content of all the 
Lake Superior iron ore shipped last 
year was only 51.74 percent. If there 
is any trouble, we are almost in it 
now, only 1.74 percent away, but 
back in 1916 we were in more trouble 
only no one told us, for in that year 
the Lake Superior shipments aver- 
aged only 51.20 percent. A lot of that 
ore was really under 50 percent, of 
course. 

“There is absolutely no occasion 
for the slightest uneasiness either as 
to the ore available or as to who owns 


The report of the Royal Commission 


of Indian Currency and Exchange, has 
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Not For Me 


of Indian Currency and Exchange, 
recently made public, which has for 
its ultimate aim the establishment of 
gold as the money metal of India. 
The report recommends the stabiliza- 
tion of the East Indian rupee at 1s 
6d and further proposes that this 
ancient silver coin shall be legal ten- 
der only up to the amount of 50 
rupees; and that silver holdings in 
the reserve shall be gradually re- 
duced during the next 10 years. Tak- 
ing advantage of the situation and 
intimations that the Indian govern- 
ment may offer silver for sale, if the 
report is accepted and the recom- 
mendations carried out, the specula- 
tors have been successful in breaking 
the price a few points. With the 
memory of the crisis of a few years 
ago still fresh in the British mind, it 
would seem that the sage statesmen 
of the empire would hesitate about 
monkeying with this buzz-saw of In- 
dian finance. It will be recalled that 
the lack of silver in India during the 
World War almost brought about a 
revolution there, and probably would 
have done so had the United States 
not come to the rescue and melted its 
silver dollars and sold the metal to 
the British government. This coun- 
try at that time had the only large 
supply of silver of the world. So far 
from showing gratitude for the part 
we played in rescuing the empire 
from this crisis, Great Britain with 
the war over started again to depre- 
ciate the price of silver.” 


Considerable speculation has taken 


b place concerning just what the Presi- 
not care to wait and his interest in rought forth the following comment 


e 


grandchildren does not take that 
form. 

“Some of the commentators find an- 
other mare’s nest in the fact that 
only a limited amount of the total 


from the Nevada Mining Press: 


“The three silver brokers in Lon- 
don who fix the price of silver day 
by day have taken full advantage of 
the report by the Royal Commission 


dent’s “Spokesman” meant by the re- 
cent statement from the Summer White 
House that the President favored coal 
legislation. The Black Diamond has 
the following to say: 


“From time to time stories are car- 
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ried in the newspapers to the effect 
that President Coolidge believes there 
should be legislation enacted for the 
purpose of setting up a temporary 
board to adjust difficulties in event 
of an emergency and for setting up a 
coal administration, if a scarcity of 
coal is threatened. The pressure 
from certain quarters is based upon 
the premise that a scarcity of coal 
ean or will exist. There might be 
certain conditions when such an emer- 
gency would exist, as, for instance, 
during a war, but only then would 
the governing power be justified in 
attempting to take over the coal in- 
dustry either temporarily or other- 
wise. It will not be seriously con- 
tended, for instance, that the anthra- 
cite strike, as long as it lasted, caused 
any searcity of coal. It may have 
caused some inconvenience, it is true, 
but it did not result in a scarcity of 
fuel. 

“There will be no scarcity so long 
as there are so many existing sources 
of supply. If the United Mine Work- 
ers controlled the entire output, then 
it would be a different matter and it 
might be logical to create the neces- 
sary machinery ‘to deal with such 
situations as might grow out of arbi- 
trary action taken by the union, but 
so long as the union does not have the 
power to create a scarcity, as was 
demonstrated during the anthracite 
suspension, then why seek to prepare 
for a situation which can not exist? 


“Were the coal situation in this 
country analagous to that in England, 
then it might be a different matter. 
There it is within the power of the 
union to shut down all the mines and 
to suspend production entirely. But 
the situation in the United States is 
not analagous to that in England. 


“The experience of the railroads 
under Government regulation should 
be sufficient to deter authorities from 
trying the same experiment with the 
coal industry, even in a limited way, 
for the minute regulation is attempted 
the political factor enters into the 
equation and the economic factor is 
lost to sight. 

“The fact is lost sight of by Con- 
gressmen and Senators, in urging 
that the same machinery be set up 
for the coal industry as in the Wat- 
son-Parker Railway Labor Act, that 
the railroads and the brotherhoods 
joined in asking for such legislation 
and that neither the operators nor the 
miners are asking for similar legisla- 
tion for the coal industry, and for 
that simple reason it is probable that 
such legislation never will be enacted, 
however strongly urged it may be by 
some of the President’s advisers.” 
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Kansas City Star. 
Must Have Worn Out Our Welcome 
Something 


The Baltimore & Ohio Railroad 
seemingly has brought success out of 
chaos in its labor situation. A bird’s- 
eye view of how this was accomplished 
is given in a recent editorial in The New 
York Times, which says: 


“Three years ago the Baltimore & 
Ohio Railroad agreed with the shop 
, crafts unions affliated with the 
American Federation of Labor to co- 
operate in an attempt to increase pro- 
duction and to improve working con- 
ditions. The management bound itself 
to recognize the unions, to deal with 
them, and, as far as possible within 
the limits of existing railroad wage 
standards, to allow their membership 
a share in the benefits that might fol- 
low. The unions pledged the shopmen 
to strive for efficiency. A system of 
meetings between the company and 
men was set up. The experiment was 
first put into operation with 300 men 
in the Glenwood shops. A year later 
the plan was applied to the entire 
force of 22,000 shopmen on the road. 


Columbus Dispatch. 
Chasing the Magic Goose 
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It has subsequently been adopted by 
the Canadian National, the Chicago & 
Northwestern, and the Chesapeake & 
Ohio Railroads, and embraces today 
over 50,000 men. 

“Mr. O. S. Beyer, Jr., who, as con- 
sulting engineer for the shopmen’s 
unions, shares the credit with Presi- 
dent Willard, of the Baltimore & 
Ohio, for the plan’s development, sums 
up the results of its operation in The 
New Republic. He mentions the fol- 
lowing gains: (1) Elimination of un- 
employment in the B. & O. shops; (2) 
decline in grievances submitted for 
adjudication on the same road from 
an average of 1 in every 58 men to 1 
in every 131; (3) a total of 20,000 
suggestions for increased shop effi- 
ciency, better working conditions, 
more satisfactory recruiting of em- 
ployes, etc., 16,000 of which have ac- 
tually been put into effect. In addi- 
tion, Mr. Beyer cites intangibles of 
even greater importance, which may 
be summed up as an ‘increased sense 
of responsibility on the part of em- 
ployes for the success of the railroad 
and on the part of the management 
for the welfare of the employes.’ 

“The great failure of modern indus- 
try has been to furnish an incentive 
to the wage worker sufficient to elicit 
his wholehearted support in produc- 
tion. The average factory worker sees 
no connection between his wages and 
his daily output. The philosophy of 
labor unionism is based on the as- 
sumption that the way to increase 
wages is not to increase production, 
but to coerce the employer into paying 
more. From this has flowed a train 
of evil consequences—soldiering on the 
job, ca’ canny, sabotage, with waste 
beyond calculation. As a result, the 
vast mechanism of modern production 
halts and often fails altogether. 

“The B. & O. plan has the great 
merit of facing this issue and offering 
a remedy that respects the rights and 
interests of both employer and em- 
ployed. Its present weakness, as Mr. 
Beyer points out, is the lack of def- 
inite correlation between increased 
output and higher wages. The elab- 
orate and fixed wage structure of the 
railroads which makes different wage 
scales on different roads impracticable 
at the present time, and the fact that 
production in repair work is more 
difficult to measure than in ordinary 
manufacture, have hampered the ex- 
periment. But its remarkable success 
in spite of these odds makes it even 
the more impressive.” 
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GYPSUM MINED AND SOLD BY PRODUCERS IN 1925 


HE gypsum industry was highly pro- 

ductive in 1925, according to a state- 
ment of the Bureau of Mines, based on 
reports received from 62 operators in 19 
states, and collected in co-operation with 
the Geological Surveys of Iowa, Kansas, 
Michigan, New York, Texas, Virginia, 
and Washington. The quantity of gyp- 
sum mined in 1925 was 5,678,302 short 
tons, which is the largest output ever 
recorded and exceeds that of 1924 by 
more than 600,000 tons, or nearly 13 
percent. The value of the sales of both 
crude and calcined gypsum was $47,893,- 
573, an increase of more than $5,000,000, 
or 12 percent, compared with 1924. Over 
1,000,000 tons was sold crude and 4,104,- 
735 tons was sold calcined. The value 
of the gypsum sold crude was $2,823,229, 
or $2.78 per ton, and the value of that 


sold calcined was $45,070,344, or $10.98 
per ton. New York is the largest pro- 
ducer of gypsum. The production of 
crude gypsum in that state in 1925 
was 1,730,254 short tons—30 per- 
cent of the entire output—an increase 
of 17 percent compared with 1924. 
It was also the largest seller of 
crude and: calcined gypsum, 354,394 
tons of the former (or 35 percent of the 
total) and 1,193,520 tons of the latter 
(or 29 percent of the total) being mark- 
eted in New York in 1925. These were 
considerable increases over 1924. Other 
important states in the production of 
crude gypsum were: Iowa, 800,167 tons; 
Michigan, 649,053 tons; Texas, 558,132 
tons; and Ohio, 551,479 tons. These five 
states reported nearly 76 percent of the 
total. 


CRUDE AND CALCINED GYPSUM SOLD BY PRODUCERS IN THE UNITED STATES IN 19235, 


BY STATES 
Number of Total quan- Sold crude Sold calcined 
State plants ree tity mined,- — — 

porting short tons Short tons Value Short tons Valuc Total value 

lowa ai 7 800,167 140,451 $381,584 562,210 $6,352,687 $6,734,271 

Kansas ..... 3 166,952 52,869 126,886 87,656 882,624 1,009,510 

Michigan 5 649,053 155,961 391,093 477,076 5,056,201 5,447,294 

es ee 6 350,130 31,471 57,073 259,693 1,664,736 1,721,809 

Wow 1,730,254 354,394 1,017,403 1,193,520 15,518,836 16,536,239 

3 551,479 11,423 32,818 540,504 6,361,314 6,394,132 

Oklahoma ..... 4 320,931 53,286 122,666 232,660 2,476,797 2,599,463 

6 558,132 28,396 69,487 426,710 3,652,467 3,721,954 

Other states! RP 18 551,204 185,884 624,219 324,706 3,104,682 3,728,901 

62 5,678,302 1,014,135 2,823,229 4,104,785 45,070,344 47,893,578 
lArizona, California, Colorado, Montana, New Mexico, Oregon, South Dakota, Utah, Virginia, Wash- 


ington and Wyoming. 


pene total quantity of tale mined in 
the United States and sold in 1925 
was 182,256 short tons, valued at 
$2,011,793, according to a statement pre- 
pared by the Bureau of Mines, which was 
compiled from individual reports of pro- 
ducers. The figures comprise 5,684 
short tons of crude talc, valued at 
$24,533, 895 tons of sawed and manu- 
factured tale, valued at $107,691, and 
175,677 tons of ground tale, valued at 
$1,879,569. They represent an increase 
in quantity of 2 percent and a decrease 
in value of nearly 10 percent, as com- 
pared with 1924. There were 23 pro- 
ducers of tale in 1925, the same as in 
1924, 

Of the total quantity New York sold 
85,109 short tons, valued at $993,913, as 
compared with 78,340 tons, valued at 
$1,162,488 in 1924; Vermont sold 54,883 
short tons, valued at $533,603, as com- 
pared with 61,653 tons, valued at $573,- 
747, in 1924; and California sold 14,883 
short tons, valued at $194,975, as com- 
pared with 16,335 tons, valued at $247,- 
. 799, in 1924. The remainder of the out- 
put was produced by Virginia, Pennsy]l- 


TALC PRODUCTION IN 1925 


vania, New Jersey, North Carolina, 
Maryland, and Georgia. 

Imports of tale for consumption in 
1925 were 20,993 short tons, valued at 
$450,532. Corresponding figures for 1924 
were 17,809 tons, valued at $342,355. 


INCREASED SALT PRODUC- 
TION IN 1925 


HE salt produced for sale or use by 

operators of salt mines, wells, and 
ponds in the United States in 1925 
amounted to 7,397,498 short tons, valued 
at $26,162,361, according to reports fur- 
nished by the producers to the Bureau of 
Mines, Department of Commerce. These 
figures show an increase of 9 percent in 
quantity and 2 percent in value over the 
figures for 1924, which were 6,803,115 
short tons, valued at $25,747,048. The 
states showing the largest output in 
1925 were as follows: Michigan, 2,172,600 
tons, valued at $7,710,331; New York, 
2,053,966 tons, valued at $7,133,244; 
Ohio, 1,173,588 tons, valued at $4,116,625; 
Kansas, 812,539 tons, valued at $2,494,- 
423; and Louisiana, 500,354 tons, valued 
at $2,218,265. 
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CARBON BLACK PRODUCTION 
DECREASES IN 1925 


ican production of carbon black in the 

United States in 1925 amounted to 
177,417,378 pounds, according to reports 
made to the Bureau of Mines from 63 
plants operating in eight states. This 
production is a decrease of 9,454,656 
pounds, or 5 percent, from the total out- 
put reported in 1924, and marks the 
first decline in yearly production of car- 
bon black since 1920. On the other hand, 
deliveries to consumers in 1925 were 
higher than ever before, the total for the 
year, 175,631,326 pounds, being an in- 
crease over 1924 of 36 percent. This 
large increase in indicated consumption, 
despite the decline in production, resulted 
from a radical change in the situation as 
regards stocks, which were largely in- 
creased in 1924 but which remained 
steady in 1925. 

Although the carbon black industry 
bettered its position as regards stocks of 
carbon black in 1925, there was no favor- 
able reaction as to price, which reached 
a new low level of 5.4 cents as the aver- 
age per pound at the plant. This com- 
pares with 6.2 cents in 1924. 

As has been the case for every year 
since 1921, Louisiana was the leading 
carbon black producing state, its output 
in 1925 of nearly 130,000,000 pounds 
comprising 73 percent of the total tor the 
country. Declines of 28 percent in both 
West Virginia and Kentucky were re- 
corded in 1925. These declines resulted 
in the main from a decreased supply of 
gas, which at the same time became 
more valuable for other purposes. Per- 
haps the outstanding event of the year 
as regards the production of carbon 
black was the rise to prominence of 
Texas, which displaced West Virginia as 
the second most important producing 
state. 

It is estimated that 140,000,000 cubic 
feet of natural gas was burned for car- 
bon black in 1925 and the average re- 
covery per thousand cubic feet was there- 
for 1.3 pounds, an increase over 1924. 
While there is a growing tendency in 
most producing areas to restrict the sup- 
ply of natural gas for carbon black, pro- 
duction has not fallen off materially due 
to improvements in equipment or in op- 
erating methods. This has been par- 
ticularly noticeable in the Monroe field, 
which supplies all the gas for Louisi- 
ana’s output. 

Exports of carbon black in 1925 
amounted to 43,182,635 pounds, which is 
equivalent to nearly 25 percent of the 
total production. 
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ALASKA MINERAL PRODUCTION INCREASES 


INES in Alaska produced $18,- 
M 220,692 worth of minerals in 

1925, as against $17,457,333 
worth in 1924, according to an announce- 
ment made by the Geological Survey. 
The total value of the mineral output 
of the territory since 1880 is $553,- 
304,968. 

In spite of the gradual exhaustion of 
the richer gold-placer deposits, the gold 
output in 1925 was greater than in 1924, 
just as the output of 1924 was greater 
than that of 1923, according to the fig- 
ures of the Geological Survey. Placer 
mines produced less gold in 1925 than in 


extent as a result of negotiations and 
preparation for more active future work 
by some of the principal operators. Ex- 
tensive preparation for future mining is 
being made at Fairbanks and will not be 
completed for at least two years. As a 
result of economies and improvements in 
mining in these two regions, it seems 
probable that the production of placer 
gold will be stabilized if not increased. 
It is of interest to note that the produc- 
tion from dredges in 1925 was greater 
than in 1924. 

Increase in the value of the mineral 
output of Alaska in 1925, as in 1924, 


1924, but this decrease was more than 
made up by the increased production of 
the gold lodes, which now yield almost 
as much as the placers. 

The production of placer gold from 
the vicinity of Fairbanks and from 
Seward Peninsula was reduced to some 


resulted largely from the increase in the 
value of copper and took place in spite 
of the fact that less copper was produced 
in 1925 than in 1924. Following is a 
tabulation showing the sources of 
Alaska’s mineral output in 1924 and 
1925: 


MINERAL OUTPUT OF ALASKA, 1924 AND 1925 


1924 1925 
Quantity Value Quantity Value 

99,663 559,980 82,868 404,617 

Placer platinum metals, fine ounces........ 21.98 2,594 10.21 1,205 
Miscellaneous mineral products, including pe- > 

troleum, marble, gypsum, quicksilver, and 
$17,457,333 $18,220.692 


CRUDE BARYTES AND BARIUM PRODRUCTS IN 1925 


TATISTICS compiled from reports 

made by domestic producers of 
barytes to the Bureau of Mines show 
sales amounting to 228,063 short tons, 
valued at $1,703,097, in 1925—a gain of 
16 percent in quantity and 10% percent 
in value, as compared with 1924. While 


the total value of sales increased the 
average selling value, f. o. b. at mine, 
dropped from $7.85 to $7.47 a short ton. 

Missouri was the largest producer, 
shipping 44 percent of the country’s total 
output, Georgia ranked second, and Ten- 
nessee third. 


Crude Barytes Sold by Producers in the United States in 1924 and 1925 


1924 1925 

State Short tons Value Short tons Value 

: 71,776 $574,208 65,936 $475,618 

seeks 39,643 302,873 47,012 345,038 

196,332 $1,540,744 228,063 $1,703,097 

* 1924: Alabama, Nevada, North Carolina, South Carolina, Virginia, and Wisconsin; 1925: 


Arizona, Nevada, North Carolina, South Carolina, Virginia, and Wisconsin. 


Barium Products Made in the United States from Domestic and Imported Crude Ores and Sold in 
1924 and 1925 


19 1925 
Short tons Short tons 


Value Value 
Lithopone 6b 109,469 12,531,397 145,019 15,186,147 
Barium chemicals: 

3,859 297,182 

7,796 464,152 13,692 928,424 
441 41,234 


* 1924: Hydroxide and sulphide; 


: Chloride, hydroxide, sulphate, and sulphide. 
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BARIUM PRODUCTS 


Sales of barium products, reported by 
domestic producers in 1925, amounted to 
213,347 short tons, valued at $17,434,378, 
an increase of 29 percent in quantity and 
20 percent in value as compared with 
sales in 1924. 


Nearly 90 percent of the ground 
barytes sold was manufactured in Mis- 
souri. Seven lithopone plants in the 
Middle Atlantic States and four plants 
in Illinois were operated during the year, 
Figures on barium chemicals include 
only those made directly from barytes 
or from primary salts of barium pro- 
duced in the same plant. 


INCREASED PRODUCTION OF 
MICA IN 1925 
total quantity of uncut mica sold 
by producers in the United States in 
1925, as reported by the Bureau of 
Mines, was 10,592 short tons, valued at 
$495,499. Of this quantity 897 tons 
(1,793,865 pounds), valued at $321,962, 
was sheet mica; the rest was scrap mica. 
The production was made by 12 states, 
North Carolina, New Hampshire, South 
Dakota, New Mexico, Virginia, South 
Carolina, Georgia, Connecticut, Colorado, 
Alabama, Maine, and Nevada, named in 
order of total quantity from greatest to 
least. 


DOMESTIC UNCUT MICA SOLD BY PRO. 
DUCERS IN THE UNITED STATES 
IN 1924 AND 1925 


Scrap mica 
Sheet mica 
Short 
Pounds Value tons Value 
North Carolina: 
oe 597,385 $108,656 3,212 $59,620 
592,478 105,376 5,095 74,818 
New Hampshire: 
1924 . 744,133 88,737 492 9,498 
1925 .. 1,120,857 198,858 1,958 47,525 
Other states*: 
1924 .... 119,379 14,642 1,005 18,124 
1925 80,530 17,728 2,647 61,194 
Total: 
1924 .... 1,460,897 212,035 4,709 87,242 
1925 .... 1,793,865 321,962 9,695 178,537 


*1924: Alabama, Colorado, Connecticut, Georgia, 
New Mexico, South Carolina, South Dakota and 
Virginia; 1925: Alabama, Colorado, Connecticut, 
Georgia, Maine, Nevada, New Mexico, South Car- 
olina, South Dakota, and Virginia. 


The total sales of uncut sheet mica 
in 1925 showed an increase of 23 percent 
in quantity and 52 percent in value, as 
compared with 1924. The total quantity 
of scrap mica sold was more than twice 
that of 1924, and the value was nearly 
twice as much. 


The average value per pound of sheet 
mica sold in the United States in 1925 
was about 18 cents, and the average 
value of scrap mica a short ton was 
about $18. 

The imports of mica for consumption 
were 4,901,308 pounds, valued at $1,798,- 
827. Corresponding figures for 1924 
were 5,801,151 pounds, valued at $2,326,- 
906. 
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A Résumé Of The Activities Of The Mining Indus- 
try And Items Of Interest In The Field 


United Verde Extension Buys Interest in 
Nichols 

United Verde Extension Copper Co., 
according to reports, has purchased 40 
percent of the shares of stock of the 
Nichols Copper Co. The Katanga Cop- 
per Co., it is also reported, has pur- 
chased approximately 10,000 shares of 
the stock of this company. The elec- 
trolytic refinery of the Nichols Co. has a 
capacity for handling 45,000,000 pounds 
of copper monthly. 


Flotation Plant for Big Jim Mines 
Completed 

The Big Jim Mines, Inc., in the Pata- 
gonia district of Arizona, of which A. J. 
Keating, of Los Angeles, and W. J. Lor- 
ing, of San Francisco, Calif., are presi- 
dent and vice president, has announced 
the completion of their 75-ton selective 
flotation plant. A test run of the plant 
shows an average extraction of 92 per- 
cent of the lead and silver values. 


Mason Valley Mines Blow In Thompson 
Smelter 

The copper smelter of the Mason 
Valley Mines Co., at Thompson, two 
miles from Wabuska, Nev., was blown in 
August 10 after being idle since 1919. 
One furnace has been put in operation 
which will handle about 800 tons of ore 
per day when running to capacity. It 
is estimated that there are over 15,000 
tons of ore in the smelter stockpiles. 

The mines of the company are at 
Mason, 15 miles south of the smelter. 
Three hundred tons of mixed carbonate 
and sulphide ores are being shipped 
daily from the Bluestone mine. Heavy 
sulphide ore for fluxing is shipped from 
the Balakalala mine in Shasta County, 
Calif., at the rate of 150 tons per day. 
This property is leased to the Mason 
Valley Mines Co. 


Tonopah Divide to Increase Capital Stock 

Stockholders of the Tonopah Divide 
Mining Co., at a meeting to be held Sep- 
tember 20, will vote on a resolution to 
increase the capital stock of the com- 
pany from 1,250,000 shares to 2,500,000 
shares of $1 par value. The additional 
stock is to be placed in the treasury to 
be used as needed, primarily for the pur- 
chase of new properties. The company 
has $140,000 cash in the treasury, which 
is to be used for operating purposes. 


GOLD BEATING PROCESSES ARE 
DEPICTED AT SESQUI 


The ancient processes in the 
manufacture of gold leaf, which 
have remained unchanged for the 
last century, are.demonstrated daily 
at the Sesquicentennial Interna- 
tional Exposition in Philadelphia by 
master artisans of the craft. The 
material is hammered to the thin- 
ness of .003 inch. 


James Donnelly, who became an 
apprentice gold beater in the year 
of the Centennial Exposition in 
Philadelphia, a half century ago, 
may be seen welding an 8-pound 
hammer which flattens the gold to a 
transparent thinness. His daughter, 
Fannie Donnelly, cuts the sheets 
with a “wagon,” makes them per- 
fect with reed pincers, and lays the 
fluttering leaves between rouged 
paper, ready for use. 


Mine Stripping 


According to Skillings Review: ‘“Pick- 
ands, Mather & Co., operating agents 
for the Rogers Brown Ore Co. in the 
matter of mining the extension of the 
Kennedy mine ore body under Rabbitt 
Lake, have for some time been consid- 
ering the most economical and efficient 
method of doing so. 
the Cuyuna range. 


The property is on 


“The original plan was to unwater the 
lake, but it is a rather large body of 
water, and the plan now under considera- 
tion is to unwater only that part of the 
lake which is over the ore. The Zenith 
Dredge Co. of Duluth has been invited 
to look over the situation and submit 
estimates for the building of a dyke 
about that area. The plan is to build the 
dyke with the material taken from the 
lake bottom over the ore. In this man- 
ner a unique mine stripping feat will be 
accomplished, the area being relieved of 
both water and earth overburden. The 
overburden of earth is from 60 to 80 feet 
in depth. It is proposed to operate the 
mine as an open pit to as great a depth 
as practicable, and then mill the deeper 
ore. This milled ore could be trammed 
to the present Kennedy shaft, which is 
at a considerable distance, or a new shaft 
could be sunk.” 


Tonopah Belmont to Start Mill at Hamil- 
ton, Nev. 


With water supply assured and the 
9,400-foot tramway practically com- 
pleted, the mill of the Tonopah Belmont 
Development Co., at Hamilton, Nev., was 
scheduled to start operations late in 
August. A pipe line is to carry water 
four and a half miles from the Cali- 
fornia mill springs to a storage tank. 
The aerial tramway extends from the 
portal of the company’s Cornell mine to 
the 75-ton mill, and ore from the Nevada 
mine will be transported to the tramway 
through the Cornell haulage tunnel 
which is being extended to connect with 
the Nevada workings. 


Property to be Developed at Eureka, Utah 


The International Smelting Co. will de- 
velop its North Lilly property, which 
consists of 120 acres at Eureka, Utah, 


the work being done by the Tintic Stand- 
ard Mining Co. 


Tri-State District Mills 


The Tri-State Zine and Lead Ore Pro- 
ducers’ Association announce that there 
are 251 mills in the Joplin-Miami dis- 
trict, practically all of which can be put 
into immediate operation. There are at 
the present time 155 concentrators in 
active operation. 


World’s Biggest Zinc Mines 


The world’s biggest zinc mines under 
one management, says the bulletin of 
the American Zinc Institute, will result 
when the Anaconda Copper Mining Co. 
formally takes over the Polish holdings 
of the Georg von Giesche heirs. This 
agreement completes the union of two of 
the greatest producers, coupling the ex- 
perience of 222 years of continuous di- 
rection with the advantages of modern 
mass production. The new company will 
be under American financial and tech- 
nical direction. The American-Silesian 
Corporation, as the new firm will be 
known, will control not only the largest 
European zine mines, now furnishing 10 
percent of the world production, but 
will own and operate the famous Blei- 
Scharley mines, fourth greatest ore body 
and the world’s most extensive high 
grade zinc ore fields. 
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Exhaustive surveys of mill- 
ing and deep mine practice 
have been started in the Michi- 
gan copper district by experts 
of the Bureau of Mines, in co- 
operation with the mine oper- 
ators and the Michigan College 
of Mines. 

The survey of deep mining 
methods will be directed by 
W. R. Crane, mining engineer, 
who has devoted much time to 
that phase of mining. W. H. 
Coghill, a specialist in concen- 
tration, will direct the milling 
survey. 

Mr. Crane came to the Michi- 
gan district from Birmingham, 
Ala., where he made an ex- 
haustive survey of ores and 
practice. His major study 
with respect to deep mining in 
the Michigan district will be 
the problems of roof supports, 
settlements and disturbances. 
Many other allied problems of 


BUREAU OF MINES STARTS SURVEY OF MINING AND 
MILLING METHODS IN MICHIGAN 


interest to the industry are 
expected to develop while the 
survey is under way. The 
problem of keeping the work- 
ings supported is of vital im- 
portance, inasmuch as the Lake 
Superior district, next to South 
Africa, has the deepest mines 
in the world. 

Mr. Coghill has made a spe- 
cial study of the concentration 
problems and practice in the 
mining industry of the United 
States. For the last five years 
he has made his headquarters 
in the Tri-State district, where 
he worked out problems of 
much importance to the lead 
and zinc industries. 

Two other Bureau of Mines 
experts, D. A. Lyon, supervisor 
of experiment stations, and 
A. W. Fahrenwald, a specialist 
in milling, will come to Michi- 
gan later to assist in the re- 
search work. 


Hecla Declares Dividend 


A quarterly dividend of $500,000 equiv- 
alent to 50 cents a share on the 1,000,000 
shares issued, was recently declared by 
the Hecla Mining Co. The meeting was 
held in the Hecla office at Spokane, 
Wash., and was attended by James F. 
McCarthy, president; Clarence F. Kipp 
of Milwaukee, Wis., and others. Pay- 
ment will be made on September 15 to 
stockholders of record on August 15. 

The forthcoming disbursement will in- 
crease the payments for the year to 
$1,500,000, the other two having paid for 
a long period. It will increase the grand 
total to $15,605,000. 

“Ore is being raised from the mine at 
the rate of 900 tons daily,” said Presi- 
dent McCarthy. “Of this quantity 200 
tons are taken out in sorting and 700 
tons are sent to the mill. 

“Drifts have been run on the 2,400- 
foot level for about 500 feet and on the 
2,800 for 600 feet. The conditions are 
good. The drifts are in ore, but we are 
not carrying them to the full width of 
the body. There are places where we 
have crosscut ore for 24 to 25 feet, but 
we do not expect the body to have that 
width throughout its length.’ 

The 2,400 and 2,800 are development 
levels, no ore being taken from them ex- 
cept that broken in the course of drifting 
and then to make room for the opera- 
tions. Stoping is done on the levels 
above them. The concentrating mill of 
the Hecla is at Gem, two miles from 


*Burke. Containing lead and silver the 
ore is treated in the Bunker Hill smelter 
at Kellogg. 

Improvements at the Hecla, located at 
Burke, Idaho, in the Coeur d’Alene min- 
ing region, include a bin that will have 
a capacity of 2,000 tons and be used in 
the storage of ore from the Star mine, 
in which the Hecla has a half interest. 
An addition is being made and equip- 
ment installed that will double the ca- 
pacity of the change room. With 600 
employed this room was congested, al- 
though built since the fire that swept 
the plant two or three years ago. Like 
all others of its structures the additions 
will be fireproof. 


Ahumada Lead Report 

Ahumada Lead Co. reports for six 
months ended June 30, 1926, net income 
of $597,523 after depreciation, taxes, etc., 
equivalent to 50 cents a share (par $1) 
earned on 1,192,018 shares of capital 
stock. This compares with $762,515 or 
64 cents a share in first half of 1925. 

Net income for second quarter of 1926, 
was $233,680, equal to 19 cents a share, 
comparing with $363,837 or 36 cents a 
share in preceding quarter and $339,869 
or 28 cents a share in second quarter of 
previous year. 


Utah Copper Co. Output Higher With 
Costs Reduced 

Utah Copper Co. for the second quar- 

ter of the fiscal and calendar year 1926 


September, 1926 


reports the total net production of copper 
from all sources as shown below, in com- 
parison with the output for the first 
quarterly period of 1926: 


— 


Net 


Average 

Pounds Cop. Monthly 

Produced Production 

1926—2d quarter ...... 53,780,647 17,926,882 
1926—I1st quarter ..... 53,472,436 


17,824,145 


The average grade of ore treated at 
the mills was .99 percent copper, and the 
average mill recovery of copper in the 
form of concentrates was 87.92 percent 
of that contained in the ore, as compared 
with 1.01 percent copper and 88.72 per- 
cent recovery, respectively, for the pre- 
vious quarter. 

The average cost per pound of net cop- 
per produced, including depreciation of 
plant and equipment and all fixed and 
general expenses, and after crediting 
gold, silver and miscellaneous earnings, 
was 8.5 cents, as compared with 89 
cents for the preceding quarter com- 
puted on the same basis. 


Quarterly Report of Nevada Con. 

Statement of Nevada Consolidated 
Copper Co. and subsidiaries, including 
Ray Consolidated Copper Co., for quarter 
ended June 30, 1926, shows profit of 
$1,720,121 after ordinary taxes and de- 
preciation, but before depletion and Fed- 
eral taxes.- Figuring on 5,076,636 no par 
shares which would be outstanding if all 
Ray and Chino shares were exchanged 
for Nevada stock, the above profit would 
be equivalent to 33 cents a share, and 
compares with $1,862,448, or 36 cents a 
share, in preceding quarter. For first 
six months of this year, profit totaled 
$3,582,569 equal to 70 cents a share on 
the above basis. 


Star Mine Shipments 

Shipments from the Star mine of the 
Sullivan Mining Co. are proceeding to 
the Bunker Hill mill at the rate of 400 
tons daily, according to James F. Mc- 
Carthy, president. It is broken in the 
course of development, hauled through 
an 8,000-foot tunnel and raised from the 
2,000-foot level of the Hecla mine to the 
surface, The zinc concentrate is shipped 
to Belgium and the lead taken to the 
Bunker Hill smelter. A drift is proceed- 
ing on the 3,500-foot level of the Star, 
the third level opened since the long tun- 
nel was driven from the Hecla. It has 
been run for about 700 feet and is mak- 
ing a good showing of ore. The drift 


lacks about 900 feet of its objective, a 
point near the Morning line of the Fed- 
eral Mining and Smelting Co. 

The Sullivan Mining Co. is owned 
equally by the Hecla Mining Co. and the 
Bunker Hill and Sullivan Mining and 
Concentrating Co. 
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Copper Production 

Production of copper from United 
States mines in July was 72,949 short 
tons compared with 70,632 tons in June, 
73,542 tons in May and 73,454 tons in 
April, making 505,462 tons produced by 
United States mines in first seven 
months according to American Bureau of 
Metal Statistics. This is an average of 
72,209 tons a month or 2,384 tons a day 
compared with monthly average of 
70,176 tons and daily average of 2,307 
for full year 1925 and 66,115 and 2,168 
tons respectively in 1924. Increase in 
output in July was due to increase in 
production at the so-called porphyry 
mines. 


Silver Imports and Exports 


In view of the possibilities of the 
Indian silver reserve being sold in the 
market in connection with proposed 
adoption of gold standard by the Gov- 
ernment of India, recent movement of 
silver in the United States to date is of 
interest. For seven months ended with 
July balance of exports was $14,353,745 
against a balance of exports in corre- 
sponding period of 1925 of $21,444,000. 

Imports and exports of silver for July 
and the seven months with balance of 
exports are shown as follows: 


Exports 


Imports Bal. of Exp’ts. 


July, 1926 .. $7,920,279 $5,948,630 $1,971,649 
July, 1925 .. 8,349,000 5,238,000 3,111,000 
7 mos. 1926 . 57,289,460 42,935,715 14,353,745 
7 mos. 1925 . 58,864,000 37,420,000 21,444,000 


Silver exports from the United States 
to British India in past five years have 
been as follows: 1921, $3,233,382; 1922, 
$11,971,351; 1923, $23,720,929; 1924, $54,- 
118,562 and 1925, $47,193,355. 


A Big Mineral County 


Mine production of all counties in 
Washington recently made public in fig- 
ures released through the Department 
of Commerce, Washington, D. C., gives 
Stevens County one of the big producers 
of the state. 

The state produced 11,138.49 fine 
ounces of gold in 1925, as compared to 
14,977.72 in 1924; silver records show 
166,425 ounces of silver produced in 1925 
as compared to 213,742 in 1924; copper, 
1,159,057 pounds as compared to 928,458 
in 1924; lead, 5,627,241 as compared to 
3,935,376 pounds in 1924; and zinc, 1,217,- 
846 pounds as compared to 910,890 in 
1924, 

Total value of minerals mined in 1925 
was $1,092,464 as compared with $948,490 
in 1924. 

Ferry County led in gold production. 
Stevens in silver, Snohomish in copper 
and Stevens in both lead and zinc. 


DR. SMITH REPORTS ON TRIP 

In a report to the Secre- 
tary of the Interior upon a 
five-week trip throughout the 
West, Dr. George Otis Smith 
said: 

“If I were to select from my 
observations and impressions 
on this inspection trip what 
appears to me to have most 
significance, it would be the 
more receptive attitude of the 
industrial leaders toward new 
ideas and new ways of doing 
things. In academic circles 
this is called the research atti- 
tude, but in the field it is more 
the determined effort to lower 
costs. The adoption of load- 
ing machinery is cutting down 
the cost of coal to unexpected 
levels, the expansion of the 
power systems is likewise 
lowering the cost of electric- 
ity and broadening the fields 
of its usefulness, and the exec- 
utives who control the des- 
tinies of the larger oil com- 
panies are giving more en- 
thusiastic support to their 
engineering staffs—and ll 
this means to me that practi- 
cal conservation is winning 
out in the use of all the great 
stores of natural resources in 
the western country.” 


Resources of National Banks 


Total resources of the 7,978 national 
banks in the United States, Alaska and 
Hawaii on June 30, the close of the fiscal 
year, aggregated $25,315,624,000, an in- 
crease of almost $1,000,000,000 over a 
year ago, it was reported by the Comp- 
troller of the Currency. 

Total resources were $24,893,665,000 
on April 12, the date of the last na- 
tional bank call, and $24,350,863,000 on 
June 30, 1925. 

Loans and discounts, including redis- 
counts, amounted to $13,417,674,000 on 
June 30 this year. This was $116,368,- 
000 more than in April and $743,607,000 
more than a year ago. 

Percentage of loans and discounts to 
total deposits was 65, compared with 
65.93 on April 12 and 63.66 on June 30, 
a year ago. 

Cash in the banks totaled $359,951,000, 
a decrease of $7,622,000 since April, but 
an increase of $346,000 over June of last 
year. 

Total deposit liabilities were $20,642,- 
164,000, an increase of $466,366,000 over 
April and $732,495,000 over June of last 
year. 
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Imports of British Ferro Decrease 


The heavy sales of domestic ferro- 
manganese, which were made late in 
1925, naturally reduced the amount of 
British alloy which would usually come 
to this country. This fact is clearly re- 
flected in the data for this year, which 
show a marked decrease in the exports 
of ferro-alloys from Great Britain. The 
actual figures are shown by the following 
table: 


Per 

month 

6 months, 1926 3,419 
6 months, 1925 1 10,879 
1925, year ....... 7,957 
4,832 


According to this data, the exports of 
ferro-alloys, which were largely ferro- 
managanese, were only 3,400 tons per 
month for the first six months as com- 
pared with about 10,800 tons per month 
for corresponding six months last year. 

Actual exports to United States for the 
first half of this year have been 11,504 
tons against 40,554 tons for the same six 
months in 1925. In 1925 the rate of ex- 
ports was 7,957 tons per month to the 
United States, showing that the move- 
ment this year is less than half of what 
it was a year ago. This is due, of 
course, to the fact that British sellers 
have been unsuccessful in competing with 
the American and foreign electric fur- 
nace made products. The coal strike 
has also interfered with production as 
well as shipments. 


The Use of Lead in Storage Batteries 


According to a statement published in 
the Joplin Globe, something like 175,000 
tons of lead are used each year in mak- 
ing batteries for automobiles. Their 
statement is as follows: 

“It is estimated there are some 
20,000,000 automobiles in the United 
States equipped with a battery. Each 
battery contains on an average of 32 
pounds of lead. It is also estimated the 
average life of a battery is two years, 
so that something like 175,000 tons of 
lead a year is used in making batteries. 
But what becomes of this lead after the 
battery is replaced? 

“A trip to the Ontario plant of the 
Eagle-Pitcher Lead Co. will answer that 
question. At the present time the com- 
pany has more than 1,500 tons of old 
battery plates. The Ontario plant is 
operated part of the time on scrap lead 
and part of the time on lead concen- 
trates, according to A. J. Smith, general 
manager. The scrap lead, composed 
chiefly of battery plates, is allowed to 
accumulate until they have from 1,000 to 
3,000 tons on hand. 

“Antimonial lead and soft pig lead is 
made at the Ontario plant. Both prod- 
ucts are of the highest grade and are 
shipped to all parts of the United States.” 


3 


4 
a 

| 

| 
{ 


682 THE MINING CONGRESS JOURNAL 


Consolidation to Spend $2,500,000 on 
Improvements 

Plans have been approved by the 
executive committee of the Consolidation 
Coal Co. for an improvement and de- 
velopment program in the Fairmont, W. 
Va., region which calls for the expendi- 
ture of approximately $2,500,000 in the 
near future. 

The basis of the plan is a desire to 
concentrate production at 10 or more 
plants in the Monongahela Valley, but 
at the same time it is stated that all of 
the property of the company will be 
benefited and some of the older mining 
plants and settlements will be virtually 
made over. In many instances the older 
dwellings of miners, as well as company 
buildings, will be torn down, roads will 
be improved, sidewalks constructed, at- 
tractive fences built, greater drainage 
and other sanitary measures taken, elec- 
tric lights and running water installed, 
and in addition to that a number of new 
homes for miners will be built. At all 
the plants in Marion and Harrison Coun- 
ties the living conditions of the em- 
ployes will be improved and their sur- 
roundings made more attractive. Re- 
sponsibility for executing the new pro- 
gram will rest to great extent upon the 
newly created department of allied op- 
erations, of which Brooks Fleming, Jr., 
is the head. 


It is the intention of the management 
to provide equipment and facilities for 
the production of at least 25,000 tons of 
coal a day in the Fairmont field. The 
company is now said to be turning out 
more coal at its New England, Shaft, 
Baxter, Monongah, Carolina, Owens, 
Idamay, Wyatt, Ehlen, Gypsy and Pin- 
nickinnick mines than was produced in 
1911 when 42 Consolidation plants were 
in operation in the Monongahela Valley. 

Many improvements will be made un- 
derground, including heavier rails and 
flame proof equipment, new tipples al- 
ready having been authorized for the 
Owens and Pinnickinnick mines. 

The present is the first general devel- 
opment program which the Consolidation 
Coal Co. has embarked upon in the 
Monongahela Valley since the World 
War, and is generally regarded as an 
indication of the faith of the company 
in the northern West Virginia region. 
Col. C. W. Watson, president of the com- 
pany, intends to remain in northern 
West Virginia for some time in order to 
give attention to the details of the new 
program. 


Goes to O’Gara Coal Co. 

Cecil W. Smith, who has since 1918 
been associated with the Illinois Coal 
Corporation, has been appointed assist- 
ant general manager of the O’Gara Coal 
Co., with headquarters at Chicago. 


ANTHRACITE EXHIBIT AT 
SESQUI 

Practically all the material for the 
exhibits of the anthracite industry 
at the Sesquicentennial Exposition 
are on the ground awaiting installa- 
tion. The exhibit will be housed in 
building No. 5, the Palace of Mines, 
Metallurgy and Machinery. Part of 
the exhibit will consist of eight large 
oil paintings, showing every phase 
of hard coal mining according to the 
artist’s conception, and all are faith- 
ful to conditions of work in the hard 
coal field. 


One exhibit is a mine car loaded 
with coal just as it was dug, with 
sand, rock, slate and other impuri- 
ties. A miniature breaker will show 
the process of manufacturing and 
refining the coal, and this is ex- 
pected to disabuse the minds of 
many people of the prevalent idea 
that anthracite is simply dug from 
the ground and sold. 

The main feature of the exhibit 
will be sculptured representations 
of actual work in a mine, the fig- 
ures being very lifelike and the re- 
sult of long and intimate study of 
the miners and operations in a 
colliery. 


. Those in charge of the exhibit are 


facing some difficulty in the trans- 
portation from the mines of a 3-ton 
lump of coal, which is to be set up 
in the building. The three large 
cubes of virgin coal bearing the 
dates, 1826, 1876, and 1926, to show 
the progress of the industry since 
its foundation, are on their way. 
Modern coal pockets and equipment 
for the retailer will also be shown 
in miniature, and there will be 
plenty of anthracite literature on 
hand, while an anthracite engineer 
will explain all about the industry. 


Purchase Interests of John Markle 

Negotiations have been completed for 
the purchase of the interests of John 
Markle, in the Jeddo Highland Coal Co., 
by Alvan Markle, Jr., E. B. Markle and 
Donald Markle, sons of Alvan Markle, 
Sr., of Hazleton. The company is one of 
the largest independent anthracite pro- 
ducing companies in the hard coal fields. 


Reopen Elm Grove Mines 

The Elm Grove Mining Co., owned by 
the Paisley interests, has resumed opera- 
tion of its No. 2 mine at Triadelphia, 
after an idleness lasting since early last 
spring when a disagreement with the 
United Mine Workers closed the prop- 
erty. It is announced that the company 
will resume operation at the fourth mine 
at Elm Grove, September 1. 
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Island Creek Makes Gain 


The recent report of the Island Creek 
Coal Co. for the six months period end- 
ing June 30, 1926, shows a net profit of 
$1,417,497. This after deductions have 
been made for depreciation, depletion, 
Federal taxes, and dividend require- 
ments. 


Reforesting Strip Land 

The Big Four Railroad, in cooperation 
with the Enos Coal Mining Co., has 
started a reforestation plan in Pike 
County, Ind., where they will reclaim 
thousands of acres of land stripped of 
coal, by planting forests thereon. Two 
thousand trees already have been 
planted, and this is but the beginning of 
the work. 


Anthracite Tax Shows Decided Decline 


S. S. Lewis, state treasurer for Penn- 
sylvania, recently announced that the 
coal strike of last year is definitely re- 
flected in the amount of tax returned by 
the anthracite producers for the year 
1925. His statement shows a decrease 
of approximately $500,000 in the tax 
paid by six of the larger coal companies. 
He estimates that the decrease in this 
year’s return will be approximately 
331-3 percent from the return of last 
years. 


Proposed Coal Classification 


The committee appointed by the Coal 
Mining Institute of America to study 
the question of coal classification has 
made its recommendations to The Amer- 
ican Engineering Standards Committee, 
which are embodied in a letter to that 
organization, which is as follows: 

“The undersigned were appointed a 
committee of the Coal Mining Institute 
of America to bring before your Amer- 
ican Engineering Standards Committee 
the subject of a proposed coal classifi- 
cation. We hardly need to call your at- 
tention to the desirability of some such 
classification, alike to producers, buyers, 
sellers and consumers. 

“It was the belief of the Coal Mining 
Institute of America that the classifica- 
tion here submitted contained at least the 
basis of a satisfactory code, and that 
the best way to introduce it, or possibly 
a modification of it, to the coal world, 
would be to secure the approval of your 
committee. 

“The classification, therefore, is sub- 
mitted for consideration by your com- 
mittee, with the understanding that it 
is only a proposal, subject to such modi- 
fication or revision as may seem desir- 
able. 

“The writers will be glad to meet with 
the members of your committee at any 
time you may set. The scheme is sub- 
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mitted in the belief that it reduces to 
its simplest elements what is in appear- 
ance a complex subject. 

“There has been a growing feeling in- 
tensified during and since the war that 
a simple, definite classification of coal 
would aid greatly in the purchase and 
sale and use of coal. There is today 
widespread agreement on the general 
character of coals produced in different 
regions or needed for different uses. All 
that appears to be needed is agreement 
on different limits for separating one 
class from another, and names that will 
go with and are generally recognized as 
applying only to coals within such ac- 
cepted limits. 

“While certain differences of coals are 
obvious to the eye, experience has shown 
that the needs of today demand finer dis- 
tinctions than can be observed without 
chemical or physical tests. At the same 
time, to meet the needs of the practical 
man, these tests must be reduced to those 
most readily made and understood. 

“Most of the schemes presented in 
the past have required the making of 
costly ultimate analyses of the voal and 
have failed to take account of physical 
characters that today may influence the 
behavior of the coal in use as much or 
more than its chemical character. More- 
over, some of the most acceptable of the 
schemes (such as the use of fuel ratio) 
apply to only a limited range of coals, 
and fail entirely outside of that range. 

“Tt is believed that the plan of classi- 
fication herewith presented is both the 
simplest and most comprehensive that 
has yet been offered. Chemically it calls 
for only the determination of ash and 
fixed carbon (sulphur and fusion tem- 
perature of ash are required in certain 
instances). In a few instances a test to 
determine caking character is required. 
The general scheme, however, is based 
on one figure—the percentage of fixed 
carbon in the ash-free, moisture-contain- 
ing coal. ‘ 

“In order that a person using the plan 
may indicate the basis of his classifica- 
tion of the coal it will be necesasry to 
append some designation for the plan, 
or, better still, to use new names for the 
coal, the use of such names in them- 
selves implying the use of the specific 
limits herein given. Associated with the 
plan are, therefore, given a set of sim- 
ple names (actually abbreviations of 
common trade names). 

“Tests covering many years, using 
every possible element or combination of 
elements of coal, pointed to the percent- 
age of fixed carbon in the “as received” 
sample reduced to the ash-free basis, as 
giving the widest range of values allow- 
ing the ready separation of All coals of 
similar physical character from anthra- 
cite to lignite. Furthermore, it was 
found that coals commonly separated in 
market reports or priced differently be- 


THE MINING CONGRESS JOURNAL 


cause of heating value fell naturally into 
groups separated typically by differences 
of “fixed carbon” of about 7 percent. 
This discovery was made use of in sim- 
plifying the plan by separating the sev- 
eral classes of coal uniformly by 7 per- 
cent of fixed carbon. Coal 70 thus be- 
came a coal having 70-77 percent of fixed 
carbon on the as-received, ashfree basis; 
all of the coals bear names which are 
multiples of seven—28, 35, 42, 49, 56, 63, 
70, 77, 84. 

“To this simple name letters are added 
to distinguish differences in ash and sul- 
phur content or to distinguish physical 
differences. That is the whole plan. 

“For example, eastern United States 
coals are divided as follows: 


TABLE OF EASTERN COALS 


Fixed carbon Name 
Anthracite, hard ........ 89 plus Ceal 89 
Anthracite, soft........... 84-89 Coal 84 
“Admiralty,” ‘smokeless,’ 

-84 Coal 77 
Low volatile coal (Clear- 

70-77 Coal 70 
Medium volatile coal (Con- 

63-70 Coal 63 
High volatile coal (Pitts- 

6-63 Coal 56 
Higher volatile coal (S. Ill.) 19-56 Coal 49 
High moisture, bit. coal 

12-49 


Coal 42 


“Subbituminous coal mostly falls in 
coal 35 and lignite in coal 28. The ash 
content is indicated by the use of A, B, 
C, D after the name of the coal to dis- 
tinguish four grades. K signifies cannel 
coal, and so on. The plan as here 
presented differs from previous presenta- 
tions of the same plan as the result of 
conferences by a committee of the Coal 
Mining Institute of America. Otherwise 
it may be compared with the other 
schemes that have been presented in the 
chapter on “Coal Classification” in 
“Coal,” by Ellwood S. Moore; and in 
“Fuels and Their Combustion,” by 
Robert T. Haslam and Robert P. Russell. 

“Yours very truly, 
“(Signed) Gro. H. ASHLEY. 
“(Signed) W. E. FouL.” 


Coal Rates Upheld 

Examiner William A. Disque, of the 
Interstate Commerce Commission, has 
recommended to the commission that the 
rate on bituminous coal in car load lots 
from Illinois and Indiana mines to the 
Chicago district and territory in the 
west and northwest were not unreason- 
able. Coal operators from the Indiana 
and Illinois fields, complained that the 
rate structure was one cause of their 
inability to compete successfully with 
coal from Western Kentucky and Penn- 
sylvania, Virginia, West Virginia and 
Tennessee fields. The examiner admitted 
the poor condition of the industry in the 
state protesting, but pointed out that 
the wages paid in these fields are higher 
than in the competing fields mentioned. 
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American Metal’s Case 

United States District Attorney Buck- 
ner in United States District Court, New 
York, has filed a dismissal of the indict- 
ment brought October 25, 1925, which 
charged a $7,000,000 fraud against the 
Government in the disposition of the as- 
sets of the alien-owned American Metal 
Co. 

Mr. Buckner not only announced his 
conviction that no fraud in that’ amount 
had been committed, but in effect exon- 
erated the foreign corporations and their 
officials named in the indictment of 
wrongdoing. He asserted, however, “that 
through the transaction the Government 
had been defrauded out of the unbiased 
and unprejudiced services” of Col. 
Thomas W. Miller, Alien Property Cus- 
todian at that time, and Harry M. 
Daugherty, then Attorney General, “be- 
cause of the manner in which the claim 
was allowed, and because the compensa- 
tion they received from the late John T 
King for allowing it.” 

He announced that trial of a second 
indictment brought against Colonel Mil- 
ler and Mr. Daugherty on May 7, last, 
along these lines, which he called “the 
proper indictment,” has been set for Sep- 
tember 7. 

The American Metal Co. was taken 
over by A. Mitchell Palmer, as Alien 
Property Custodian, shortly after this 
country entered the war, on the ground 
that it was enemy owned. The 1925 in- 
dictment grew out of Colonel Miller’s 
subsequent allowance of a claim sub- 
mitted by foreign capitalists through 
which they recovered $7,000,000 in cash 
and Liberty bonds, representing proceeds 
of the sale by the Government of the 
American Metal Co.’s assets. 


Illegal Mining on Public Lands 

President Coolidge recently approved 
the enactment of the following law, deal- 
ing with the illegal removal of coal from 
public lands: 

“That it shall be unlawful to mine and 
remove coal of any character whether 
anthracite, bituminous, or lignite, from 
beds or deposits in lands of the United 
States, or in deposits or beds reserved to 
the United States, with the intent 
wrongfully to appropriate, sell, or dis- 
pose of the same, and every person who 
shall violate any of the provisions of this 
act shall be deemed guilty of misde- 
meanor and fined not more than $1,000 
or imprisoned not more than one year, 
or both. Nothing in this act, however, 
shall interfere with any right or privi- 
lege conferred by existing laws of the 
United States.” 


The Canadian National Railways has 
issued a pamphlet containing maps and 
information as aids to development of 
mineral resources along its 
northeastern Canada. 
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Annual Safety Meeting 

The seventh annual meeting of the 
Lake Superior Mining Section of the 
National Safety Council was held at 
Ironwood, Mich., August 19-20. The fol- 
lowing papers were presented: 

“What Accident Prevention Means and 
What’s Doing in Safety,” H. G. Hensel, 
safety director, the Youngstown Sheet 
& Tube Co., Chicago, IIll.; “Accident Pre- 
vention’ As I See It From the Work- 
man’s Standpoint,” Carl Young, commis- 
sioner, Dept. of Labor & Industry, Lan- 
sing, Mich.; “Interesting Eye Injuries 
from the Viewpoint of Compensation 
Payment,” B. T. Larson, Ironwood. 

“Public Safety,” Rev. Axel Pearson, 
Ironwood; “The Duties of the Employer, 
the Foreman, and the Workers in Acci- 
dent Prevention,” R. C. Knutson, Com- 
missioner Industrial Commission of Wis- 
consin, Madison, Wis.; “Good Housekeep- 
ing in Mine Operations,” F. C. Gregory, 
District Engineer, United States Bureau 
of Mines, Duluth, Minn.; “Mine Haulage 
with Storage Battery Locomotives,” J. 
M. Cunningham, Jr., Mancha Storage 
Battery Locomotive Co., St. Louis, Mo. 

“Construction, Machine and Mental,’ 
F. C. Blake, field representative, Indus- 
trial Commission of Minnesota, Duluth, 
Minn.; “Prizes and Bonuses in Safety 
Work,” G. E. Burns, safety engineer, 
National Safety Council, Chicago, II1.; 
“Hoisting Cables,” A. J. Morgan, Engi- 
neering Dept., John A. Roebling’s Sons 
Co., Chicago, 

“A business session followed the papers 
and a lunch was served at the Elks Club. 
Delegates visited mines on the Gogebic 
iron range. 


To Erect Mine for Rescue Work 


Contracts for the building of a mini- 
ature mine to be used in connection with 
the international mine rescue contest to 
be held at the Greek Theater, Berkeley, 
Calif., on September 4, have been let, 
according to Byron O. Pickard, district 
engineer for the United States Bureau 
of Mines. The setting for the rescue 
contests will represent the longitudinal 
section of a mine and from the open 
side the rescue work may be viewed by 
the audience. 

The miniature mine is to be erected 
at a cost of approximately $1,500 and 
teams from all parts of the United 
States, British Columbia and Mexico 
will compete. The contest is one of the 
features of the Third Pacific Coast 
Safety Conference to be held in San 
Francisco. Three safety projects are 
being combined into one event to give 
the bay region one of the largest safety 
meetings ever held according to Pickard, 
who is assisting with the arrangements. 

With the Pacific Coast Safety Confer- 
ence will be combined the mine rescue 
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and first aid contest and the fourth 
annual California industrial first aid con- 
test. 

Five mine rescue teams from Illinois 
are the most recent entries in the con- 
test which is expected to attract nation- 
wide attention. The contest will be open 
to the public and will be held from 9 
until 12 on the morning of September 4. 

Frank C. Gregory, formerly an assist- 
ant at the Bureau of Mines in California, 
is coming from Duluth to personally 
direct the mine rescue contest. The 
judges will include men versed in mine 
rescue work. 


Annual Meeting A. I. M. E. 

First announcements have been sent 
the mining industry for the annual gen- 
eral meeting, its 134th, of the American 
Institute of Mining and Metallurgical 
Engineers, at Pittsburgh, Pa., Oct. 6-9, 
1926. According to the announcement 
an unusual series of meetings has been 
arranged for the fall of this year. The 
regional meeting to be held at Denver, 
Colo., in conjunction with the annual 
meeting of the Western Division of The 
American Mining Congress, will be the 
first of these meetings to be held. The 
Pittsburgh meeting will discuss subjects 
relating to coal, iron and steel, and na- 
tural gas. The meeting will be held at 
the Hotel Schenley. On Tuesday, Oc- 
tober 5, there will be held a round-table 
discussion on the Combustibility of 
Coke, Methods of Testing Coke, and 
Open Hearth Conferences. On Wednes- 
day, October 6, President S. A. Taylor 
will deliver an address, with response by 
Julian Kennedy, and the technical ses- 
sions will discuss coal and coke, and iron 
and steel problems. On Thursday, Oc- 
tober 7, an all day boat trip up the 
Monongahela River will be taken, and a 
stop will be made at the plant of the 
National Tube Works, at McKeesport, 
and at the Carnegie Steel Co. Friday, 
October 8, will be devoted to a discussion 
of technical papers, and Saturday, Oc- 
tober 9, will be devoted to a group of 
trips, any one of which will be delight- 
ful. Full information concerning the 
meeting may be obtained by addressing 
the Institute at 29 West Thirty-ninth 
Street, New York City. 


President Hotchkiss Inaugurated 

During the Michigan College of Mines 
reunion at Houghton, Mich., Dr. W. O. 
Hotchkiss was, on August 13, inaugu- 
rated as president of the college. Dr. 
Hotchkiss has held this office since last 
September, when he was appointed to 
succeed the late Dr. F. W. McNair. He 
is the third president to come to the col- 
lege in its 40 years of existence. 
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International Mid-Continent Engineering 
Convention 

The Second International Mid-Con- 
tinent Enginering Convention was held 
at Duluth, Minn., August 12, 13, 14, and 
the Minnesota Federation of Architec- 
tural and Engineering Societies cooper- 
ated with it in making it a success. The 
attendance was estimated to be 500, The 
convention was held at the Hotel Duluth, 
the Duluth Engineers Club and the Engi- 
neers Club of Northern Minnesota acting 
as hosts. The following papers were 
presented: “Iron Ore Transportation,” by 
W. H. Goyt, chief engineer Duluth, 
Missabe and Northern Railway; “Iron 
Ore Situation,” by W. G. Swart, vice 
president and general manager, Mesabi 
Iron Co.; “The History and Develop- 
ment of Diamond Drilling,” by S. E. 
Atkins, president of S. E. Atkins Co.; 
“An Application of Aerial Photography 
to Map Making,” by Lieut. E. G. Plank, 
Corps of Engineers, United States Army, 


Ohio Mine Workers Decline Invitation of 
Operators’ Association to Consider 
Wage Scale 

Another move by coal operators for a 
readjustment of the wage scale fell short 
when Lee Hall, president of the United 
Mine Workers of Ohio, refused the re- 
quest of the newly organized Ohio Coal 
Operators’ Association to attend a meet- 
ing August 24 at Columbus for the pur- 
pose of considering a scale of wages on 
which the idle mines of Ohio could be 
opened. Mr. Hall stated that there is 
no need for a discussion of wages at this 
time, as the Jacksonville agreement does 
not expire until March 31, 1927. 

At the meeting of the executive offi- 
cers and board of directors of the oper- 
ators’ association, held at Columbus on 
August 10, careful consideration was 
given to the present state of the industry 
in Ohio, and ways and means were dis- 
cussed for rehabilitation. It was deter- 
mined after due consideration, to request 
the executive officers of the Ohio United 
Mine Workers to call a meeting of the 
Mine Workers to meet in joint conven- 
tion with the operators August 24. The 
following letter was sent to the president 
of District No. 6, Ohio United Mine 
Workers of America: 

“At a meeting of our association today, 
we are instructed to request you, as 
president of District No. 6, United Mine 
Workers of America, to call a meeting 
of the Mine Workers of the State of 
Ohio, in joint convention with the Oper- 
ators of the State of Ohio, at the Neil 
House, Columbus, Ohio, at 10 o’clock 
a. m., August 24, 1926, for the purpose 
of considering a scale of wages on which 
the idle mines of Ohio may be reopened. 

“Will you please advise promptly if 
you will arrange with your membership 
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for such a meeting, directing your reply 
to S. H. Robbins, president, Cleveland, 
Ohio, and sending a copy to J. S. Jones, 
secretary of the association, Columbus, 
Ohio. 
“Very truly yours, 
“S. H. Ropsins, President. 
“JOHN S. JONES, Secretary.” 
Since that time Mr. Hall made a tour 

of the principal mining sections of the 
state, sounding the sentiment of the dis- 
trict officials on which he wished to base 
his reply to the operators. He also con- 
ferred with other international officials 
at Indianapolis, and it is apparent that 
what he learned from these sources was 
of such a nature as to cause his deter- 
mination to keep the miners’ officials out 
of conference with the operators. 


Defends Jacksonville Scale 


Unless the United Mine Workers of 
America agree to an amicable arrange- 
ment when they meet the bituminous 
coal operators in Miami in January to 
write a new contract replacing the Jack- 
sonville agreement expiring next April, 
the union will be destroyed, ° declared 
Eugene McAuliffe, of Omaha, president 
of the Union Pacific Coal Co., at the 
recent meeting of the Institute of Politics. 

Mr. McAuliffe, one of the largest in- 
dividual coal operators in the country, 
asserted that the great increase in non- 
union production would tend toward de- 
struction of the union unless the organi- 
zation entered upon a new policy based 
on cooperation with the operators and 
on the approval of the use of machinery. 

Increased mechanization of the mines 
has been retarded because of the activi- 
ties of the union and the indifference of 
the operators. He said that during the 
life of the Jacksonville agreement, which 
went into effect April 1, 1924, soft coal 
production by union miners has fallen 
from 78 percent of the Nation’s total to 
30 percent. 

Mr. McAuliffe defended the Jackson- 
ville agreement as “one of the most con- 
structive pieces of work done in industry 
in recent years,” but it was attacked by 
William W. Tracy, of the Sangamon Coal 
Co., Springfield, Il., and C. B. Huntress, 
of the National Coal Association. 


Brophy and Sneed Would Succeed Lewis 

Sohn Brophy, president of District No. 
2, United Mine Workers, and William 
J. Sneed, member of the executive board 
of the tenth Illinois subdistrict, have an- 
nounced their candidacies for the office 
of International President of the United 
Mine Workers of America at the elec- 
tion that will be held in December. 

Mr. Brophy’s announcement was made 
from the district offices at Clearfield, Pa., 
and states that he is a candidate in re- 
Sponse to the urging of a large numher 
of the members of the miners’ organiza- 


tion. His platform calls for the organ- 
ization of the non-union fields and the 
nationalization of the coal industry. 
For the past six years Mr. Sneed has 
represented the Williamson County 
miners’ district in the state senate. 


TRADE UNION ORGANI- 
ZATION 

The extent of trade-union 
organizations in the United 
States is shown in a recent 
survey by the United States 
Bureau of Labor Statistics, a 
summary of which is pub- 
lished in the August issue of 
the Monthly Labor Review. 
The total number of members 
of all labor organizations at 
the time the study was made 
was 4,443,523 of whom 3,383,- 
997 were in organizations 
affiliated with the American 
Federation of Labor and the 
remainder in independent 
unions. The survey also 
covers the history, form of 
government, jurisdictional 
boundaries, and benevolent 
activities of the different or- 
ganizations. 


Saving by Use of Electricity 

A Butte, Mont., dispatch states that 
a large saving is being effected by use 
of electric power as compared with steam 
power in mines of Anaconda Copper Min- 
ing Co. Montana Power Co., a few 
years ago offered to replace 75,000 
horsepower generated by steam at a 
cost of $125 per year per horsepower 
with 75,000 hydro-electric horsepower at 
a cost of from $35 to $50. Company is 
saving $2,000,000, which is equivalent to 
50 cents a ton in operations. This sav- 
ing enables company to mine ore aver- 
aging 6 pounds less of copper per ton 
than could otherwise have been mined 
at a profit. It increases commercial ore 
which otherwise would have been re- 
jected, and which, owing to mining con- 
ditions, would be lost forever. 


Research Fellowship at Carnegie 


Thirteen graduates of colleges and 
universities have been appointed research 
fellows to conduct an unusually extensive 
program of studies in mining and metal- 
lurgy at the Carnegie Institute of Tech- 
nology during the coming year. The 
work, as in the past, will be carried on 
by the Department of Mining and Metal- 
lurgical Engineering, in cooperation with 
the Pittsburgh station of the United 
States Bureau of Mines and under the 
direction of two advisory boards of engi- 
neers and business men representing the 
mining and metallurgical industries. 
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The appointees and the institutions 
from which they were graduated are: 
Clarence L. Corban and G. R. Fitterer, 
Rose Polytechnic Institute; Briant F. 
Branting, University of Utah; R. L. 
Geruso, Rensselaer Polytechnic Institute; 
Charles H. Gilmour, Syracuse Uni- 
versity; E. R. Perry, Hastings College; 
Miles B. Royer, Pennsylvania State Col- 
lege; E. J. Talbert, University of New 
Hampshire; N. A. Tolch, University of 
Illinois; Carl E. Traubert, University of 
Denver; Stanley P. Watkins, Birming- 
ham Southern College; R. E. Wiley, Uni- 
versity of Minnesota; Donald C. Jones, 
Carnegie Institute of Technology. 

Of the 13 investigators, 5 will study 
problems in metallurgy and 8 have been 
assigned to carry on research in prob- 
lems relating to coal mine engineering. 
The program of metallurgical studies will 
be supervised officially by an advisory 
board of Pittsburgh district steel men 
and engineers and the coal mining in- 
vestigations by an advisory board of 
coal operators and mining engineers. 


Four of the studies, it is announced, 
will be financed by the Carnegie Insti- 
tue of Technology, while the remainder 
of the work will be underwritten by the 
industries. Among the contributors are 
the American Gas Association, which is 
interested directly in a study of “warning 
agents for manufactured gas”; the Na- 
tional Coal Association; the New York 
Edison Co.; and other industries. 


MARKETING COMPLEX ORE 
PRODUCTS 


(Continued from page 650) 


complex, and being modern compounds 
each has its own peculiarities to be 
fitted to or in with the reduction methods 
which age has standardized. However, 
there is flexibility in each stage of the 
art which can be commercially interlaced 
with advantages to both. 

While there are many microscopic 
features to be finally considered in im- 
proving margins, there is reason to har- 
monize the readily visible factors of 
margin making and sharing. 


GAS MASKS AND RESPIRA- 
TORS 


(Continued from page 673) 


or supplementary equipment and to have 
on hand for immediate emergency use. 

When the precautions, before enum- 
erated, are observed the mask can be a 
valuable protective equipment for mine 
use, as has been demonstrated by its 
successful and safe use in fire control 
and recovery work following explosions 
in over 200 cases that we have record 
of, and over 2,000 are now installed in 
the mines in this country, and many in 
foreign countries. 


\ 
< 
| 
d 
e 
t 
aS 
e 
of 
eil 
ck 
se 
ch 
ed. 
if 
ip | 


New Breaker Localizes Feeder Outages 


A new single circuit-breaker 
just announced by the Ohio Brass Com- 
pany is a combination circuit-breaker 
and single-pole switch completely en- 
closed in an insulating case. 


It is a device for sectionalizing power 
and trolley circuits at butt headings, the 
entrance of each of a group of small 
mines working from one powerhouse, 
or for any distribution arrangement 
where a branch circuit handles current 
for a number of locomotives. The use 
of such a switch properly located pre- 
vents local overload or short circuit 
conditions from interrupting the whole 
power system, as is the case if the main 
circuit-breaker in the powerhouse is the 
only protection. 

With this device the overload is placed 
closed to the point of use of the electric 
power and it can be set to protect the 
motors and cables affected more accu- 
rately and certainly. 


The normal rating of this device is 
500 amperes, and it permits an inter- 
mittent overload of 50 percent. The 
overload current trip is made by means 
of an armature actuated by the exces- 
sive current in the trip coil. Adjust- 
ment between 200 and 800 amperes is 
provided by a spring setting on the 
armature. 

The O-B circuit-breaker completely 
cuts off current and voltage. It is 
opened by overload or manual tripping; 
it will not reclose itself unless the op- 
erator throws the handle to the con- 
nection position. The breaker does not 
have low voltage protection; in other 
words, in case of failure of voltage 
from the power side, it will not auto- 
matically open. In such cases return 
of the power will find the breaker still 
closed and energy available out at the 
end of the line. 


The mechanism is entirely enclosed 
in a case made of Dirigo molded insula- 
tion. The operating handle is soft rub- 
ber. The mechanism consists of a 
single-pole _circuit-breaker contactor 
and a single-pole knift switch, the two 
being connected in series. They are 
both arranged to be operated from the 
same handle, and are so interlocked 
mechanically and electrically that their 
sequence of action is always such as to 
make and break the current on the 
breaker contacts and not on the knife 
switch, 
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This new breaker can also be used 
for protection of mine locomotive 
motors by installing a breaker on each 
locomotive and setting it to trip at a 
predetermined current valve. 


A New Design of Rail Anchor 


The “Bethco” Rail Anchor has recently 
been put upon the market by Bethlehem 
Steel Co. The outstanding features of 
this anchor are sufficient adjustment to 
fit rails in any condition, and an original 
design which prevents the two parts of 
the anchor from being separated. 

While the anchor is of two-piece con- 
struction, it is shipped and installed as 


one piece. The two pieces can only be 
separated with considerable difficulty and 
by a very unusual manipulation of the 
parts. This two-piece construction allows 
sufficient adjustability to take care of 
more than one rail section, over or under- 
size rails, and the increasing tendency 
of rails to wear thin where they rest on 
the tie plates or because of corrosion. 
The anchor consists of a heavy flat 
yoke which hooks over the base of the 
rail on both ends and a heavy key which 
is driven horizontally between the base 
of the rail and the yoke. This key pro- 
vides the wedging action to hold the rail 
in place and can only be removed in a 
similar manner to the way it is installed. 
Since there is no force acting upon the 
key in this direction it will not become 
loosened while in service. The wedging 
action of the key is crosswise of the rail, 
along practically the entire base of the 
rail. This fact, and the channel shape of 


the key prevent it from being forced side- 
wise off the yoke. 


The working forces exerted 
against the anchor at right angles to the 
yoke and key. The deep, broad surface 
of the yoke, along its entire length, bears 
against the surface of the tie, distribut- 
ing the pressure over a large area, avoid- 
ing damage or destruction to the tie. 

The installation of the anchor is ex- 
tremely simple. The yoke is hooked over 
the base of the rail and the key is driven 
home by means of a hammer, rail chisel 
or other handy tool. No special tools are 
required. Since the key cannot be dis- 
lodged except by driving, no further at- 
tention is required until renewal of the 
ties or other work makes the removal of 
the anchor necessary. Slippage of the 
rail through the anchor can only be ac- 
complished by practically destroying it. 

The anchor meets all the specifications 
of the A. R. E. A. requirements for rail 
anchors or anti-creepers. 

Bethlehem Steel Co. is being assisted 
in the introduction of this device by Mr. 
George L. Moore, former Engineer of 
Maintenance of the Lehigh Valley Rail- 
road and chairman of the A. R. E. A. 
Rail Committee. 


Semi-Portable Flotation Mill 


The Southwestern Engineering Cor- 
poration of Los Angeles has reecntly 
placed on the market a semi-portable flo- 
tation mill in two sizes—a 25-ton mill 
and a 50-ton mill. This mill can be 
shipped knocked down for easy trans- 
portation and assembles on a steel frame 
which is in three sections. Mill includes 
a crusher, Feed hopper, belt conveyor, 
ball mill, classifier, K. K. flotation unit, 
oil feeder and all shaftings, pulleys, 
sprockets, chain and belting. The mill 
when assembled is ready to run with the 
exception of power, which may alréady 
be available or is best determined by mill 
location. The low cost of the mill and 
the standard equipment allow of wide 
use. Bulletins are available from the 
company. 


The new M-S-A miners black wire 
screen goggle, which serves to reduce eye 
injuries to a minimum among the men 
who are working underground, has been 
announced by the Mine Safety Appli- 
ances Co., Pittsburgh, Pa. 
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Mining Company Adopts Diesel Engines 
For Power Supply 

Those who have followed the growth of 
the Diesel engine in the last few years 
are fully aware of the tendency toward 
the use of larger units. This is further 
evidenced by an order just received by 
the Nordberg Manufacturing Co. of Mil- 
waukee, Wis., from the Commerce Mining 
& Royalty Co. of Miami, Okla., for three 
2,250-horsepower units, or a total in- 
stallation of 6,750 horsepower. 

This prominent mining company is one 
of the world’s largest producers of lead 
and zine. Its operations are confined to 
the Tri-State field, principally in Ottawa 
county, in the northeast corner of Okla- 
homa and in Cherokee county in the 
southeast corner of Kansas, a section 
which last year produced more than 50 
percent of America’s output in lead and 
zinc. This company has 15 mines and 
mills in operation, with ore reserves 
ample for years of continued output. In 
addition to the mining operations this 
company also owns the Northeast Okla- 
homa Railroad, which is electrified. 

At present a portion of the power is 
generated by small and medium sized 
steam and gas engine units located at 
widely separated points. The major 
portion of the power, however, is pur- 
chased. With the installation of these 
three large Diesel units they will com- 
prise the only source of power. 

It is planned to locate the Diesel plant 
at Cardin, Okla., and run transmission 
lines to the various places where power 
is used. The longest line will be about 
14 miles. This new plant will be laid 
out with the thought of future expansion 
to permit of the installation of additional 
units should power demands later re- 
quire it. One of the features of the 
Diesel plant is the ease with which ex- 
tensions can be made to take care of 
future growth. Additional units can be 
added at any time and the high efficiency 
of the original installation be maintained. 
Each engine will be connected to a 2,000 
K. V. A., 2,300-volt, 3-phase, 25-cycle 
Westinghouse generator. A large oil 
storage capacity will be provided to per- 
mit the purchase of oil under most favor- 
able conditions. 

This new 6,750-horsepower Diesel plant 
will rank among the largest in North 
America. It is quite significant that all 
the installations and all the largest units 
on this continent consist of Nordberg 
engines and most of them installed in the 
mining industry. Among them will be 
found the 9,400-horsepower plant of the 
Moctezuma Copper Co. at Nacozari, 
Sonora, Mexico, and the 6,900-horsepower 
and 6,250-horsepower installations of the 
Phelps Dodge Corporation at Bisbee and 
Morenci, Ariz., respectively. The 2,250- 
horsepower engines that will be built for 
the Commerce Mining & Royalty Co. are 
of the four-cylinder, single acting, two- 
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cycle type. Two engines of this size and 
type are in the Moctezuma and Phelps 
Dodge installation, while two more are 
being installed at Punta Gorda, Fla., by 
the Florida Power & Light Co. for cen- 
tral station service. These engines and 
the installations mentioned above will be 
surpassed in size when the three 3,750- 
horsepower Nordberg Diesels built for 
the United States Government for serv- 
ice at the Panama Canal are installed, 
which will be classed among the world’s 
largest Diesel installations. Two of 
these 3,750-horsepower engines have now 
been shipped. 


Battery Charging Equipment 

As a result of modifications of design, 
the General Electric Co. is now market- 
ing a complete new line of battery charg- 
ing equipments in uniform frame sizes. 
These equipments consist of (1) motor 
generators, and (2) unit control sections. 
They are particularly applicable to the 
multiple charging of batteries used in 
electric industrial trucks, electric road 
trucks and storage battery locomotives. 

The motor generators are designed to 
operate at speeds running from 1,800 r. 
p. m., for the sizes up to 35 kilowatts, to 
1,200 r. p. m., on larger sizes. Stocks 
will be carried of outfits for such spe- 
cial voltages as 32, 45 and 55, together 
with the standard 115-volt type. 

Especial attention has been paid to 
liberality of design. Commutators and 
brushes have ample capacity for the high 
currents required with respect to the Kw. 
rating. 

The generators are flat compounded 
between no load and three-quarter load, 
and have slightly drooping character- 
istics beyond the three-quarter load point. 
The rise in voltage between these two 
load points is comparatively small. 

A complete new line of unit control 
sections for these motor generators has 
been announced. These will be furnished 
either as part of the complete charging 
equipment or separately. An important 


feature of the design is compactness, 
making it possible to control a large 
number of circuits in a limited space. 

The general line consists of two-circuit 
sections designed for manual control of 
the charging rate and the terminating of 
the charge by means of a contact-making 
ampere-hour meter located on the truck. 
Such a section includes, for each circuit, 
a dial switch for the resistor; a meter- 
reading switch; an indicating lamp; a 
double-pole, undercurrent and shunt-trip 
contactor with two auxiliary circuit con- 
tacts; a fuse mounted conveniently on the 
back of the board, and a resistor, also 
on the back of the board. 

By means of the indicating lamp the 
operator can tell when the battery is con- 
nected to the section. The current is 
controlled and adjusted by turning the 
dial switch handle. Amperes and volts 
are read by the meter-reading switch in 
connection with a voltmeter and ammeter 
common to all circuits. 

Overcurrent protection is provided by 
the fuse, and protection against reversal 
is furnished by the undercurrent con- 
tactor. Automatic shut-down at the end 
of the charge is accomplished by the 
shunt trip device which is an integral 
part of the under-current circuit breaker, 
this circuit being energized from the line 
and completed through an ampere-hour 
meter mounted on the electric truck or 
locomotive. 

An important feature of the construc- 
tion is the ease with which a single sec- 
tion with its two resistors may be re- 
moved in a unit if necessary. This is ac- 
complished by removing four cap screws 
at the corners of the panel and detaching 
the vertical bus bars from the back of 
the resistor supports. The entire section 
may then be easily slid out. 

Any number of control sections can be 
combined with generator sections to make 
a complete panel. Various modified 
forms of sections are available and will 
be furnished for any set of circum- 
stances, thus covering every condition of 
battery charging. 
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A New Diesel Engine 


A Diesel engine, with many new and 
distinctive features, has been brought 
out to meet the specific requirements of 
the industrial field, according to a state- 
ment by the Foos Gas Engine Co., which 
further states: 


“In application, it is competitive with 
the gasoline engine that has all but com- 
pletely replaced the use of steam equip- 
ment as self-contained, independnt power 
plants as well as for driving te the vari- 
ous kinds of industrial machinery. On ac- 
count of the great economy of the Diesel 
engine as compared with the gasoline 
engine, there has been a pronounced call 
for a Diesel unit of such characteristics 
as would make possible its installation in 
industrial uses, such as power shovels 
and cranes, industrial locomotives, pumps, 
generators, etc. 

“While it would be desirable to have 
a Diesel engine of approximately the 
physical proportion and weight of the 
gasoline units now extensively used, it 
is not feasible to attempt this duplica- 
tion. The operating characteristics of a 
Diesel engine are such as to require more 
substantial construction, and in compari- 
son with the gasoline engine of the same 
horsepower rating, more years of serv- 
ice will be secured from the Diesel unit. 
In order to assure the fabrication of an 
engine that will have long-lived possibil- 
ities it is necessary to allow for bearing 
surfaces and the cooling volumes con- 
siderably in excess of that permitted in 
a unit of comparatively short-lived serv- 
ice posibilities. 

“The Foos Gas Engine Co., of Spring- 
field, Ohio, for years manufacturers of 
internal combustion engines, are now 
building the Foos Industrial Diesel. An 
exterior inspection of this new engine 
does not identify it as a Diesel engine or 
perhaps an engine at all since it is en- 
tirely enclosed and no moving part is 
visible. For an engine that is to be the 
power unit of the general industrial field 
the complete enclosure feature is one of 
great value. To operate successfully in 
such equipment any engine should be 
completely protected from dust and dirt 
and foreign matter that might get into 
the bearings and other working parts. It 
is obvious that the complete enclosure of 
the engine saves it from the danger of 
having tools or other heavy masses fall- 
ing into the working parts. Complete 
enclosure has still another advantage in 
that it confines the lubricating oil that is 
circulated through the engine. It is im- 
possible for the lubricant to leak from 
any part of the new unit. 

“While completely enclosed, the new 
engine is yet accessible. Large cover 
plates are provided on both sides, op- 
posite the crank throws, which give ac- 
cess to the lower part of the main cylin- 
der frame. The top of the engine is pro- 
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vided with cover plates that may be 


lifted up for inspection of the heads, the 


valves and the valve mechanism. 

“The Foos Industrial Diesel follows in 
considerable detail the practices that have 
been followed in the construction of other 
Foos units. It is a four-cycle engine and 
operates on the full Diesel combustion 
cycle. A cross section of the engine in- 
dicates a plain Diesel combustion cham- 
ber; in other words, the head is per- 
fectly flat, there being no recesses or 
precombustion chamber, vertically, at the 


axis of the cylinder. Complete atomiza- 
tion of the fuel is secured by the mechan- 
ical injection principle that has been suc- 
cessfully used in the case of the large 
stationary Foos Diesel unit. 

“It is apparent that the engine de- 
signers have given considerable attention 
to the matter of valves and valve gear. 
Four valves are provided in each head, 
two for exhaust and two for inlet. At 
the level of the head of the main box 
frame, which houses the entire unit, a 
recess in the casting provides the air in- 
let manifold. Accordingly, the air inlet 
valves are located in the head adjacent 
to the front side of the engine. Passage- 
way through the main box frame at the 
back of the engine is provided for the 
exhaust gases to enter into an exhaust 
header. For valve operation, a lay-shaft 
or cam-shaft runs full length of the en- 
gine at the level of the cylinder heads. 
The cam-shaft drive involves the use of 
a silent chain driven directly from the 
crank-shaft. 

“The whole valve arrangement is very 
simple and accessible. It is arranged 
that any of the valves or the valve lever 
proper may be removed without disturb- 
ing any other portion of the mechanism. 
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This simplicity, of course, is absolutely 
essential since the engine will be called 
upon to operate in the hands of engineers 
that may not have experience in the op- 
eration of Diesel units. 

“Even the flywheel of the new engine 
is enclosed, operating in a bell housing. 
All of the fuel pumps and the governor 
are completely housed, giving them the 
same protection as is offered the other 
main working parts of the engine. 

“Lubrication of the engine has been 
taken care of in a very efficient manner, 
A central lubricating oil system fur- 
nishes oil to every bearing in the engine 
under pressure. In the lower part of the 
bed plates a trough is provided where the 
lubricating oil is collected. An oil pump 
picks up the lubricant, puts it under 
pressure and distributes it to all the 
bearings of the engine. Not a single oil 
cup or grease cup is found on the unit. 

“In order to get a Diesel engine down 
to a low enough weight per horsepower 
to make it practical for installation on 
mobile or semi-mobile machinery, a high 
speed engine is absolutely necessary. The 
new Foos Industrial Diesel has an oper- 
ating speed from 400 to 900 r. p. m. 
Tests that have been made at the fac- 
tory indicate complete combustion is se- 
cured throughout this entire range using 
low grades of fuel oil. The design of the 
sprays and the fuel system as a whole 
is such as permits the use of oils having 
a low gravity. 

“Having such a wide range of speed 
extends the flexibility of the engine, mak- 
ing its use particularly convenient where 
direct drive is employed. 

“Unquestionably, the new engine will 
have a very wide field of use since it is 
to be built in units of several cylinders. 
Engines of a rating as low as 45 horse- 
power and as high as 475 horsepower are 
possible with the one cylinder size and 
the established range of speed.” 


Combined Air Compressor and Arc 
Welder 


A combination air compressor and arc 
welder, driven by a gas engine and 
mounted on a single base, has been placed 
on the market by Schramm, Inc., of West 
Chester, Pa. The outfit consists of a 
Buda gasoline engine, a Schramm com- 
pressor, and a General Electric welding 
outfit. The complete equipment may be 
mounted on a standard two-ton truck or 
can be made portable by adding steel or 
rubber-tired wheels. 

The Buda engine is a 24-horsepower, 
800 r. p. m. unit, which may be started 
and operated independently of either the 
compressor or welding generator. The 
Schramm compressor is a two-cylinder, 
water-cooled machine, with a capacity of 
120 cubic feet per minute, and equipped 
with an automatic unloading device. The 
air receiver is 16 inches in diameter 
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by 42 inches high. The General Electric 
welding equipment consists of a belt- 
driven WD-12 are welder with an idler 
pulley for belt tightening. By the use 
of a Borg & Beck 12-inch clutch coupling 
either of the machines may be connected 
to the engine. 

This combination outfit is expected to 
be of great value in field work. The air 
compressor can be used to operate drills, 
grinders and chipping hammers for cut- 
ting, peening, caulking and cleaning off 
scale. The compressor can also be used 
in preparing work for welding. With 
the G-E WD-12 welder light and heavy 
gauge steel can be welded as well as 
east iron. After the welding is com- 
pleted the compressor clutch is thrown 
and the weld can be ground or chipped 
as desired. Thus a complete job can be 
done with the single machine. 

The structural steel base is 8 feet 4 
inches long, 5 feet 11 inches wide. The 
outfit is 3 feet 10 inches high. The total 
net weight of the outfit is 4,000 pounds. 


One-Man Control Tandem Storage Bat- 
tery Locomotive 

A recent statement by the Mancha 
Storage Battery Co., says: 

“One of the most recent developments 
in main haulage locomotives is a one-man 
control tandem storage battery locomo- 
tive designed and built by the Mancha 
Storage Battery Locomotive Co., of St. 
Louis, Mo. This unit is built in either 
flame-proof or open type, and it is par- 
ticularly adapted to gaseous mines where 
wires for trolley operated main haulage 
locomotives are extremely dangerous. 
The need for a main haulage storage bat- 
tery locomotive which can be made flame- 
proof is therefore very apparent. 

“One of the obstacles which both the 
manufacturer and operator has had to 
avoid in the main haulagé locomotives of 
the storage battery type has been the 
excessive size and bulk necessary due to 
the space required for battery large 
enough to operate a shift on one charge. 
A locomotive of this type means that its 
total weight would be approximately 20 
tons and its length about 19 feet 6 inches, 
by a height of close to 50 inches, which 
would limit its use to the main line where 
track conditions are maintained at the 
very best. The tandem unit was built to 
do main haulage work where conditions 
would not permit one of the larger main 
haulage locomotives. 

“The first tandem locomotive built by 
the Mancha Storage Battery Locomotive 
Co. has been in operation in a southern 
West Virginia mine for some time and 
has produced some excellent results. 

“This tandem unit is composed of two 
Mancha Hercules-AX locomotives, each 
having a battery of 117 lead cells, with 
a capacity of 62 K. W., which gives a 
total capacity of 124 K. W. for the unit. 


This capacity is sufficient to operate the 
unit one full shift with one charge of the 
battery. 


“The control of the unit is effected by 
a specially designed connection which 
permits the operation of both locomotives 
through one controller on either of the 
two locomotives, the controller of the op- 
posite locomotive being automatically cut 
out of the circuit. The controller to be 
used can be selected at the will of the 
motorman. This is unique in the opera- 
tion of storage battery locomotives. Both 
the brakes and sanding levers are so lo- 
cated in both locomotives to be within 
easy reach of the motorman regardless of 
which locomotive he may be riding. 

“The electrical connection between the 
two locomotives is designed with an in- 
tegral automatic circuit breaker which 
prevents any arcing or burning of the 
contacts should the locomotives break 
apart due to a failure of the draw links 
between the locomotives. This is an ab- 
solute necessity on a locomotive operat- 
ing in a gaseous mine, however, should 
the locomotives break apart no harm 
whatever can be done as the locomotive 
on which the motorman is riding will 
continue to run until he shuts off the 
controller and the other locomotive will 
have its current cut off instantly at the 
time of breaking apart. Thus should the 
draw links fail when hauling a trip, the 
motorman being on rear locomotive, the 
leading locomotive would be dead as soon 
as it reached end of the coupling cable. 

“In designing this tandem unit three 
separate and distinct applications have 
been kept in mind. 

“First, to be used as a main haulage 
locomotive. Second, the two locomotives 
to be separated and operated as inde- 
pendent gathering locomotives. Third, 
each is equipped with a sufficient number 
of cells to permit each locomotive to be 
used as a Power Truck supplying the cor- 
rect voltage for operating cutting ma- 
chines, loading machines, pumps, etc. 

“As a main haulage locomotive, its 
total weight is approximately 20 tons, 
but being composed of two separate loco- 
motives, this weight is equally distrib- 
uted over eight driving wheels, which 
permits its being operated upon lighter 
rails and trackage which does not have 
to be maintained as well as though it 
were on 20-ton locomotives. Its short 
overall length; each locomotive being 
only 13 feet 3 inches, and having a turn- 
ing length of 10 feet, due to rounded 
ends, permits its use in places where a 
large locomotive could not be used. In 
fact, the unit as a whole is very much 
more flexible than a large locomotive. 

“To operate as individual gathering lo- 
comotives, it is only necessary to discon- 
nect and separate them; there are no de- 
tachable parts to become lost or mislaid, 
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and when separated each becomes a gath- 
ering locomotive having battery capacity 
of 62 K. W. and weight of about 9% tons, 
length 13 feet 3 inches, and a wheel base 
of 40 inches. 

“By the use of an extra battery and 
box for each locomotive in connection 
with the Mancha Patented Transfer 
Rack, the extra battery which has been 
charged during the day shift can replace 
the battery on the chassis used during 
the day shift for haulage and then be- 
come a Power Truck for cutting coal on 
the night shift. As there is provided on 
each box a receptacle for attaching the 
trailing cable of a cutting machine, this 
locomotive not only provides power for 
operating the cutting machine, but also 
propels the cutting machine faster than 
is possible where the cutting machine 
propels itself. 

“It can, therefore, be readily appre- 
ciated that a maximum amount of work 
can be obtained from a flexible unit of 
this type with a minimum expenditure in 
initial investment.” 


Appoints Assistant General Manager 

American Rheolaveur Corporation has 
announced the appointment of Mr. John 
Griffen, formerly anthracite representa- 
tive of the Dorr Co., as assistant to the 
general manager in charge of sales in 
the anthracite region. Mr. Griffen is a 
graduate of Lehigh University and has 
served as assistant fuel engineer for the 

ehieh Coal & Navigation Co.; assistant 
to the president, Harrison Bros. & Co.; 
fuel engineer, Hudson Coal Co., and man- 
ager anthracite territory, the Dorr Co. 


Mr. Frank B. Ungar, for many years 
Chicago representative of the Ludlow 
Saylor Wire Company, manufacturers 
of wire cloth and woven wire screens, 
has been transferred to the general 
offices of that company in St. Louis and 
appointed assistant to the general man- 
ager of sales. 

Mr. Ungar has been connected with 
the sales department of the Ludlow- 
Saylor Wire Company for 26 years, and 
is known to industrial buyers and oper- 
ating men throughout the country. 


The Roberts Tool & Supply Co., of 
Syracuse, N. Y., has recently been ap- 
pointed district representatives for the 
line of IXL Speed Reducers and Gear 
Products manufactured by the Foote 
Bros. Gear & Machine Co. They will 
operate in Syracuse and vicinity. 


George R. Sanders is in charge of the 
Joplin office of the Southwestern Engi- 
neering Corporation of Los Angeles as 
District Manager, with Charles E. Wood 
as Assistant Engineer. 
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Dorr Takes Over Fahrenwald Sizer 

The Dorr Co., Engineers, 247 Park 
Avenue, has recently announced that it 
has taken over the manufacturing and 
selling of the Fahrenwald Sizer, a 
hydraulically operated machine that was 
developed after a long series of tests by 
A. W. Fahrenwald of the United States 
Bureau of Mines. 

The Sizer is something entirely new in 
the field of hindered settling classifica- 
tion, and numerous installations of the 
machine for preparing feed for concen- 
trating tables have resulted in remark- 
able improvements in table operation. 

The applications of the Sizer may be 
briefly summed up as follows: 


It will take an unsized feed in which 
the particles are of uniform specific 
gravity and deliver a number of closely 
sized products. It will take an unsized 
feed in which the particles are not of 
uniform specific gravity and will deliver 
a series of hydraulically classified prod- 
ucts. It will take a sized feed in which 
the particles are not of uniform specific 
gravity and separate the particles ac- 
cording to specific gravities, or in other 
words, make a concentration. The Sizer 
is a six-pocket machine, the compart- 
ments having straight, nonsloping sides, 
so that the velocity of the hydraulic wa- 
ter is uniform over the whole area. The 
spigot discharge valve is controlled by a 
diaphragm, sensitive to every change of 
conditions in the classifying pockets, and 
this automatically insures uniform qual- 
ity of the spigot products. Very little 
hydraulic water is required, and once 
adjusted the Sizer is automatic in oper- 
ation and will even start up after a shut 
down without supervision. It is a light 
compact machine, taking little floor 
space, is easily handled and simple to 
install. These features should assure for 
this machine a cordial reception wherever 
problems of sizing, sorting, concentra- 
ticn or separation arise. 


Successor to G. M. Johnson Co. 

Announcement has just been received 
of the complete reorganization of the 
G. M. Johnson Co., of Jeannette, Pa. 
The new company will be known as the 
Fort Pitt Mine Equipment Co., with 
entirely new personnel, manufacturing 
and sales policies. The officers of the 
Fort Pitt Mine Equipment Co. are: 
Frank J. Lanahan, president; E. W. 
Wright, vice president; P. J. Meehan, 
secretary and treasurer; M. E. Nolan, 


general sales manager; and Louis E. 


Endsley, consulting engineer. The com- 
pany manufactures automatic gravity 
feeders, all steel safety mine cages, 


safety horn car stops, chain rail car con- 
veyors, automatic stopping, locking and 
releasing systems for mine cages. 
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G. E.’s Sales 
The General Electric Co.’s net sales 
billed for the first six months of the cur- 
rent year, ended June 30, 1926, totaled 
$147,450,867.96, and the profit available 
for dividends on the common stock and 
surplus is $19,000,392.63. 


This announcement, which indicates 
net earnings equivalent to about $2.63 
per share on the 7,211,481 shares of new 
no par value stock, was made by Presi- 
dent Gerard Swope in accordance with a 
new plan of the company for reporting 
earnings quarterly to the stockholders, in 
addition to the statement of orders re- 
ceived which has heretofore been sent 
stockholders every three months. 


General Electric Suggestion System 


Awards totalling $22,602 were paid to 
2,172 employes of the General Electric 
Company during the first six months of 
the current year for suggestions which 
ranged from safety devices for the pro- 
tection of workers to improved methods 
of manufacturing. 


In all 7,080 suggestions were made, 
an increase of approximately 1,500 over 
the first six months of last year, show- 
ing a gradual increase in the interest 
by employes in the company’s sugges- 
tion system. For the first half of 1925 
‘awards were made totaling $17,510, to 
1,693 employes. 

The awards, which ranged up to $500, 
were paid at the option of the recipient 
either in cash or G-E Employes Securi- 
ties Corporation bonds, which yield 8 per- 
cent as long as the original holder re- 
mains in the employ of the company. 


Change In Trade Name 

The Goulds Manufacturing Co., organ- 
ized in 1869, to build a wide variety of 
products, in accordance with the elimina- 
tion of these items and their concentra- 
tion upon one product—Goulds Pumps— 
has changed their trade name to Goulds 
Pumps, Inc. There is no change in or- 
ganization, business policy or ownership. 
The board of directors, officers, managers 
and personnel remain the same. 


Removal of Office 
Hyatt Roller Bearing Co., Newark, 
N. J., has announced the removal of 
its Mine Car Division to Pittsburgh, Pa., 
where their offices will be located in 
Room 1352, Union Trust Building. 


The Indianapolis Belting & Supply Co., 
34 S. Capital St., Indianapolis, Ind., has 
recently been appointed as district rep- 
resentatives for the IXL Speed Reducers 
and Gear Products, manufactured by the 
Foote Bros. Gear & Machine Co. 
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New Contracts Allotted 


American Rheolaveur Corporation an- 
nounces new contracts for installation of 
Rheolaveur plants in the colleries of the 
following companies: Pardee Bros. & 
Co., Glen Alden Coal Co., Lehigh Valley 
Coal Co., American Smelting & Refining 
Co., Pacific Coast Coal Co., Teton Coal Co.,, 
Shamokin Coal Co., Kingston Coal Co., 
and Philadelphia & Reading Coal & Iron 
Co. These plants: range in capacities 
from a 240-ton-per-day plant, handling 
silt up to a 3,000-ton-per-day plant 
handling mixed sizes 3% inches and 
finer. 


Austin Gets Contract 


A $6,000,000 automobile plant, one of 
the largest industrial building contracts 
in the country let this year, has been 
placed with the Austin Co., Cleveland. 
The new Pontiac plant for Oakland Motor 
Car Co. is to be built at Pontiac, Mich. 

Work was started July 23. This con- 
struction contract followed close on the 
heels of an engineering contract which 
was placed with Austin in June. 


Blasters’ Information 


Atlas Powder Co., Wilmington, Del., 
has issued two pamphlets on Blasting, 
referred to as Atlas Special Blaster No. 
2 and No. 00, which contain valuable 
information concerning a 10-shot key 
operated machine that can be carried con- 
veniently in the blaster’s pocket and a 
single shot key operated blaster that is 
the smallest and most compact blaster 
on the market. 


Air Lift Pumping Methods 
Bulletin No. 71-I carries 48 pages on 
Sullivan Air Lift Pumping Methods and 
Equipment. Copies may be obtained 
upon request to Sullivan Machinery Co., 
Chicago, IIl. 


West Virginia Rail Company has is- 
sued a circular concerning a new tie. 
It is particularly designed for use in 
main line work of 40 to 60 pound rails 
Copy will be mailed upon request to 
their Huntington, W. Va., office. 


General Electric Review in its August 
issue carries an interesting article by 
Wayman A. Holland on Control and Pro- 
tection of Three-Wire Direct-Current 
Generators. 


Handy Hoisting and Hauling, Boooklet 
No. 123, has been published by the Sulli- 
van Machinery Co. The purpose of this 


booklet is to show the wide variety of 
application of small portable hoists. It 
shows between 60 and 70 different appli- 
cations. 
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“‘LESCHEN’ 


The above illustrations show the wide distribution of Leschen Tramways, as well as the varied 

conditions under which they are working: No. 1—General Chemical Co., in Ontario, Canada. 

No. 2—Tesiutlan Copper Company, in Mexico. No. 3—Anaconda Copper Mining Co., in 

California. No. 4—American Metal Co., in Cuba. 
AERIAL TRAMWAYS: The extensive also installed in direct competition with 
adoption by the mining industry of the other methods, as they are cheaper in the 
Leschen Systems of Aerial Tramways is long run. 
recognition of their suitability, sturdy 
CONSEFUCHION and economical periorm- desired information on the advantages 
ance. While they are often used under of aerial transportation. If you have a 
conditions where no other method of transportation problem, you will find our 
transportation is practicable, they are Catalog No. T-25 very interesting. 


Our engineers will gladly give you any 


WIRE ROPE: Leschen Wire Rope has a long and well-known record for economical 
service in the mining industry. For use on heavy-duty hoists, inclines, dredges and 
steam shovels, we recommend HERCULES [Red Strand} Wire Rope. Its extra 
strength, elasticity, toughness, and durability make it an important factor in reducing 
operating costs. 


Manufactured By A. Leschen & Sons Rope Co. Established 1857 
5909 Kennerly Ave., St. Louis 


New York Chicago Denver San Francisco 


Reg. U. S. Pat. Off. 
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BUYER’S DIRECTORY 


ACETYLENE, Dissolved 

(Or in Cylinders) 
Prest-O-Lite Co., Inc., 

30 E. 42nd St., N. Y. C. 
ACETYLENE GAS 
Prest-O-Lite Co., 30 East 42nd St., 

New York City. 
ACETYLENE GENERAT- 

ING APPARATUS 
Oxweld Acetylene Co., 30 E. 42nd 

8t., New York City. 

ACID, SULPHURIC 
Irvington Smelting & Refining 

Works, Irvington, N. J. 
AERIAL TRAMWAYS 
American Steel & Wire Co., Chi- 

eage and New York. 

AIR COMPRESSORS 
Allis-Chalmers Mig. Ce., Milwau- 
Machinery Co., 122 8. 

Mich. Ave., Ch.cago, lil. 
11 rvadway, 

New York City. 
AUTOMATIC CAR CAGES 
Car-D & Equi t Ce. 

Grand Crossing, Chicago, AL. 
Comneiisvilie Mig. & 

Ce., Connellsville, Pa. 
AUTOMATIC (Mine Doors, 

Truck and BKiectric 

Switches) 


American Mine Door Ce., Canton, 
Unio. 


AUTOMATIC SWITCH 
THROWERS 

—- Mine Deor Co., Canton, 
hie, 


BATTERIES (Storage, Gas 
Welding, Cutting, Dis- 
suived Acetylene) 


Prest-O-Lite Co., 30 East 42nd St., 
New York City. 


BEARINGS (Roller) 


Myatt Roller Bearing Ce., Harri- 
son, N. J. 

BELTING (Conveyor, Eleva- 
tor, Transmission) 

The Jeffrey Mfg. Company, 958-99 
North 4th 8t., Columbus, 
Link-Belt Co., 300 W. Persning Rd., 

Chieage, Ill. 
BELTING, SILENT CHAIN 
Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 
Merse Chain Ce., Ithaca, N. Y. 
BINS (Coke and Coal) 

The Jeffrey Mfg. Company, 958-99 
North 4th 8t., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, 


BIT SHARPENERS 


Sullivan Machinery Co., 122 8. 
Mich. Ave., Chicago, 

Ingersuil-Rand Co., 11 roadway, 
New Yerk City. 


BLACK DIAMONDS 
k. 8. Patrick, Sellwood Building, 
Duluth, Minn. 


BLASTING POWDER 


Atlas Powder Co., Wilmington, Del. 

E. du Pont de Nemours Cvw., 
Inc., Wilmington, Delaware. 

Hercules Powder Co., 934 King 8t., 
Wilmington, Del. 


BLASTING SUPPLIES 


Atlas Powder Co., Wilmington, Del. 
I. du Pont de Nemours & 
Inc.. Wilmington, Delaware. 

Hercules Powder Co., 934 King 8t., 
Wilmington, Del. 


BLOWERS, CENTRIFUGAL 


Ingersoll-Rand Co., 11 Broadway, 
New York City. 


The Jeffrey Mfg. Company, 958-99 
North 4th 8t., Columbus, Ohio. 
BLOWPIPES, Brazing, Car- 
bon Burning, Cutting, Lead 
Burning, Welding, Welding 

and Cutting 

Oxweld Acetylene Co., 30 E. 42nd 
St.. New York City. 

BOND TERMINALS 

Amer. Mine Door Co., Canton, Ohie. 


BREAKER MACHINERY 
Vulcan Iron Works, Wilkes-Barre, Pa. 


BREAKERS (Construction 
and Machinery) 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Onie. 


BRIQUETTING MACHIN. 
ERY 


Vulcan Iron Works, Wilkes-Barre, Pa, 
BUCKETS (Elevator) 
Hendrick Mfg. Co., Carbondale, Pa. 
Ane Jeitrey dilg. Company, 953-99 
North 4th St., Columbus, 


Link-Belt Co., 300 W. Pershing Kd., 
Chicago, Lil. 


CABLES 


American Steel & Wire Co., Chicago 
and New York. 


CABLES (Connectors and 
Guides) 

— Mine Door Co., Canton, 

Leschen & Sons Rope Co., A., St. 
Louis, Mo. 

CABLEWAYS 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Onio. 

CAGE (Safety Appliances) 

Cunnelisville Mig. & Mine Supply 
Co., Connellsville, Pa. 

CAGERS, AUTOMATIC 


Car-Dumper & Equipment Ce., 
Grand Crossing, Chicago, Lil. 

Mining Safety Device 
ton, Ohio. 


CAGES 

Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 

Car-Dumper & Equipment Ce., 
Grand Crossing, Chicago, Ll. 

Connelisvilie Mig. & sisme supply 
Co., Connelisviile. Pa 

Vulcan Iron Works, Wilkes-Barre, Pa. 

CAGES (Self-dumping) 

Car-Dumper & Equipment Coe., 
Grand Crossing, Chicago, Ill. 

CAGE STOPS AND LOCKS 

Mining Safety Device Co., Bowers- 
ton, Ohio. 


CALCINERS 


Vulcan Iron Works, Wilkes-Barre, Pa, 


CARBON AND BORTZ 

R. 8. Patrick, Sellwood Building. 
Duluth, Minn. 

CARBON BURNING AP- 
PARATUS 

Oxweld Acetylene Co., 30 E. 42nd 
8t., New York City. 

CARBON RODS AND 
PASTE FOR WELDING 

Oxweld Acetylene Co., 30 E. 42nd 
St., New York City. 

CAR DUMPERS (Rotary) 


Car-Dumper & Equipment Co., 
Grand Crossing, Chicago, Ill. 


Co., Bowers- 


CAR HAULS 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columous © 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 


CAR STOPS (Automatic) 


Car-Dumper & Equipment Ce., 
Grand Crossing, Chicage, Ll. 


CAR WHEEL BEARINGS 

Hyatt Roller Bearing Co., Harri- 
son, N. J. 

CASTINGS 


The Jeffrey Mfg. Company. 958-99 
North 4th St., Columbus, Unio. 
Link-Belt Co., 300 W. Pershing Kd., 

Chicago. Iil. 


CASTINGS, GRAY IRON 


Vulcan Iron Works, Wilkes-Barre, Pa. 


CASTINGS, OPEN HEARTH 
STEEL 

Vulcan Iron Works, Wilkes-Barre, Pa. 

CHAINS 

The Jeffrey Mfg. Company, 958-99 
North ith St., Columbus, Ohio 

Link-Belt Co.. 300 W. Pershing Rd., 
Chicago, Ill. 

Morse Chain Co., Ithaca, N. Y. 


CHAINS, AUTOMOBILE 
ENGINE 
Link-Belt Co., 300 W. Pershing Rd., 


Chicago, Ill. 
Morse Chain Co.. Ithaca, N. Y. 
CHAINS, COAL CUTTING 
Goodman Mfg. Co., Halsted St. and 
4sth Pl., Chicago, Ill. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, Ill. 
CHAINS, DRIVE 
The Jeffrey Mfg. Company, 958-99 
North ith St., Columbus, Ohio. 
Link- Belt Co.., 300 W. Pershing Rd., 
Chicago, Il. 
Morse Chain Co. Ithaca, N. Y. 
CHAINS, FRONT END 


Link-Belt Co., 300 W. Pershing Rd., 
Chicago, iil. 
Morse Chain Ce.. Ithaca, N. Y. 


CHAINS, OILING 

Morse Chain Co., Ithaca, N. Y. 

CHAINS, POWER TRANS- 
MISSION 

Link-Belt Co., 300 W. Pershing Rd., 


Chicago. Ill. 
Morse Chain Co., Ithaca, N. Y. 


CHAINS, SILENT (Rocker- 
Joint) 

Morse Chain Co.. Ithaca, N. Y. 

CHAINS, SLING 


Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

Moree Chain Co.. Ithaca. N. Y. 

CHAINS, SPROCKET 
WHEEL 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Onio 

Link-Belt Co.. 300 W. Pershing Rd., 
Chicago, Ill. 

Morse Chain Co., Ithaca, N. Y. 


CLAMPS, HOSE 
Knox Mfg. Co., Philadelphia, Pa. 


CLAMPS (Trolley) 
Ohio Brass Co., Mansfield, Ohio. 
CLUTCHES 


Connellsville Mfg. & Mine Supply 
Ce., Connellsville, Pe. 

The Jeffrey Mfg. Company. 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, Il. 


COAL MA- 
CHINE 


Roberts & Co. W 
Bidg., Chicago, Ill. 


COAL COMPANIES 


General Coal Company, Land Title 
Bidg., Philadelphia, Pa. 
Lehigh Coal Navigation Ce., 


Neale & Philadelphia, 


COAL CRUSHERS 


Connellsville Mig. & Mine Supply 
Co.. Connellsville, ta. 

The Jeffrey Mfg. Company. 953-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Kd, 

Chicago, Ill. 


COAL & 
ROL 

Vulcan Works, Wilkes-Barre, Pa, 

COAL CUTTEKS 

Goodman Mfg. Co., Halsted St. and 
48th Pl.. Chieage 

Howells Mining Drill Co., Plym- 
outh, Pa. 

Ingecoull- hand Ce, 11 Breadway, 
New York City. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Onio 
Sullivan Machinery Ce., 122 8. 

Mich. Ave., Chicago, Lil 


COAL MA- 
CHINERY 


The re Mfg. Company, 958-99 
North 4th St., Columbus, Oi. 
Link-Belt Co., 300 W. Pershing Kd., 

Chicago, Ill. 


COAL LOADERS 


The Jeffrey Mfg. Company, 958-9 
North 4th St., Columbus, Onio. 
Link-Belt Co., 300 W. Pershing Kd., 

Chicago, Ill. 


COAL MINING MACHIN- 
ERY 


Goodman Mfg Co., Halsted St. and 
48th Pl. Chicago. UL. 

Howells Mining Drill Co., Plym- 
outh, Pa. 

Ingersvii Ceo., 11 Broadway, 
New York City. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, Ill. 
Sallivan Machinery Co. 122 5& 
Mich. Ave., Chicago, Ill. 
COAL MINING PLANTS 
Ingersoll-Rand Co., 11 Broadway, 
New York City. 
The Jeffrey Mfg. Company, 958-9 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Kd., 
Chicago, Ill. 

Roberts & Schaefer Co., Wrigley 
Bldg., Chicago, Ill. 

COMPRESSORS, AIR 

Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 

Ingersoll-Rand Co., 11 Breadway, 
New York City. 

COMPRESSORS, MINE CAR 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 

CONCENTRATORS (Table) 

Mfg. Co., Milwau 
ee 

CONCRETE REINFORCE- 
MENT 

American Steel & Wire Co., Chi 
eago and New York 

CONDENSERS 


Milwac- 


Mfg. Co., 
Rand Co., 11 Broadway, 
New York City. 
CONTROLLERS 


Geodman Mfg. Co., lalsted St. and 
48th Place, Chicago, Ill. 


- 
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Experience 


You who have had years 
of experience in manufac- 
turing realize how experi- 
ence is reflected in the 
product. Therefore you 
can appreciate the value of 
the experience of Prest-O- 
_ Lite in making dissolved 
acetylene for 21 years. 


THE PREST-O-LITE COMPANY, INC. 
Oxy-Acetylene Division 


General Offices: Carbide & Carbon Bldg., 30 East 42d St., New York 
In Canada: Prest-O-Lite Co. of Canada, Limited, Toronto 


31 Plants—85 Warehouses—22 District Sales Offices 


DISSOLVED ACETYLENE 


Fa 
< 
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CONVERTORS, COPPER 
ee Mfg. Co., Milwau- 
is. 


kee, 


CONVEYOR BEARINGS 


Hyatt Roller Bearing Co., Harri- 
son, ° 


CONVEYORS 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill 


CONVEYORS, BELT 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, ill. 


CONVEYORS, CHAIN 
FLIGHT 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 


CONVEYORS, COAL 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 


CONVEYORS AND ELEVA- 
TORS 


Allis-Chalmers Mfg. Co., Milwau- 


kee, W: 

The Jeffrey Mfg. Company, 958-99 
Nerth 4th St., Columbus, Ohie 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, Ill. 


CONVEYORS, PAN OR 
APRON 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Celumbus, Ohio. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

CONVEYORS, SCREW 


The —— Mfg. Company, 958-99 
Nerth 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, ill. 


COOLERS, ROTARY 


.Vulcan Iron Works, Wilkes-Barre, Pa. 


CORE DRILLING 


R. Ameling Prespecting Ce., 
Rolla, Mo. 
Heffman Bros., Punxsutawney, Pa. 


COUPLINGS, FLEXIBLE 
Fawcus Machine Co., Pittsburgh, Pa. 
COUPLINGS, ROCK DRILL 
Knox Mfg. Co., Philadelphia, Pa. 


CROSSINGS AND CROSS- 
OVERS 


Central Frog & Switch Co., Cin- 
cinnati, Ohie. 


CRUSHERS 


The Jeffrey Mfg. Company, 958-99 
Nerth 4th St., Columbus, Ohie. 
Allis-Chalmers Mfg. Ce., Milwan- 

kee, Wis. 


CRUSHERS, COAL 
Cennelisville Mfg. & Mine Sapply 


Ce., Connelisvilie, Pa. 

The Jeffrey Mfg. Company, 958-99 
North 4th 8t., Columbus, Ohie. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, Ill. 


CRUSHERS, SINGLE & 
DOUBLE ROLL 


The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohie. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, Ill. 


CRUSHING PLANTS, COKE 


The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, Ill. 


CUTTING APPARATUS, 
Oxy-Acetylene, Oxy-Hy- 
drogen 
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Oxweld Acetylene Co., 30 E. 42nd 
St., New York City. 


DECARBONIZING APPA- 
RATUS 


Oxweld Acetylene Co., 30 E. 42nd 
St., New York City. 


DESIGNERS OF PLANTS 


Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 


DIAMOND CORE DRILL 
CONTRACTING 


H. R.-Ameling Prospecting Ce., 
Rolla, Mo. 
Hoffman Bros., Punxsutawney, Pa. 


DIAMOND DRILLING 
CARBON 


R. 8S. Patrick, Sellwood Building, 
Duluth, Minn. 


DIAMONDS, BLACK (See 
Carbon and Bortz) 


R. 8S. Patrick, Sellwood Building, 
Duluth, Minn. 


DOORS, AUTOMATIC MINE 
a Mine Deor Ce., Canton, 


DOUBLE CRIMPED WIRE 
SCREENS 


Ludlow-Saylor Wire Co., 608 8. 
Newstead Ave., St. Louis, Mo. 


DRIFTERS, DRILL 


Ingersoll-Rand Ce., 11 Breadway, 
New York City. 


DRILLING, DIAMONDS 
FOR 


R. S. Patrick, Sellwood Building, 
Duluth, Minn. 


DRILLS, AIR AND STEAM 


og Mining Drill Co., Plym- 

outh, 

Ingersoll- hand Co., 11 Breadway, 
New York City. 


DRILLS (Blast Hole) 


Howells Mining Drill Co., Plym- 
outh, Pa. 

Ingersoll-Rand Ce., 11 Broadway, 
New York City. 


DRILLS, CORE 


Hoffman Bros., Punxutawney, Pa. 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 

Keystone Churn Drill Co., Beaver 
Falls, Pa. 


DRILLS, ELECTRIC 
General Electric Co., Schenectady, 


Hewells Mining Drill Co., Plym- 
outh, Pa. 

New York ity. 

The Jeffrey ie Company, 958-99 
North 4th St., Columbus, Ohio. 


DRILLS, HAMMER 

Ingersoll-Rand Ce., 11 Breadway, 
New York City. 

Sullivan Machinery 122 8. 
Mich. Ave., Chicago, Ill. 


DRILLS (Hand Operated 
Coal) 


Howells Mining Drill Co., Plym- 
outh, Pa. 


Ohio Brass Co., Mansfield, Ohie. 


DRILLS, PNEUMATIC 


Drill Co., Plym- 
outh, 

Ingersoll- Rand Ce., 11 Breeadway, 
New Yerk City. 


DRILLS, PROSPECTING 


H. R. Ameling Prespecting Ce., 
Rolla, Mo. 

Hoffman Rros., Punxsutawney Pa. 

— Mining Drill Co., Plym- 


Drill Ce., Beaver 
Falls, 


DRILLS, ROCK 
Diamond Machine Co., Monongahela. 


Pa. 
Gracey Electric Ceo., Schenectady, 


Howells Mining Drill Co., Plym- 
outh, Pa. 

Ingersoll-kand Ce., 11 Broadway, 
New Yerk City. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 


STEEL SHARPEN- 


Ingersoll-Rand Ce., 11 Breadway, 
New York City. 

Sullivan Machinery Co., 122 8. 
Mich. Ave., Chicago, IL 


DRIVES, SILENT CHAIN 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

Morse Chain Ce., Ithaca, N. Y. 


DRUMS (Hoisting, Haulage) 

Cennellsville Mfg. & Mine Supply 
Ce., elisville, Pa. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, 

DRYERS, ROTARY 

Vulcan Iron Works, Wilkes-Barre, Pa. 


DUMP CARS 

Connellsville Mfg. & Mine Supply 
Ce., Cennelisville, Pa. 

DYNAMITE 


Atlas Powder Co., Wilmington, Del. 

E. I. du Pont de Nemours & Ceo., 
Inc., Wilmington, Delaware. 

Hercules Powder Co., 934 King St., 
Wilmington, Del. 


DYNAMOS 
Mfg. Ce., Milwau- 


ee, 
Geodman Mfg. Ce., Ferty-cighth 
Halsted St. Chieage, 


ELECTRICAL APPARATUS 


Allis-Chalmers Mfg. Ce., Milwau- 
kee, Wis. 
Electric Co., Schenectady, 


ELECTRIC DRILLS 

Howells Mining Drill Co., Plym- 
outh, 

ELECTRIC HOISTING 
MACHINERY 


Allis-Chalmers Mfg. Ceo., Milwau- 
kee, Wis. 


ELECTRIC LOCOMOTIVES 
Electric Co., Schenectady, 
Goodman Mfg. Co., Forty-eighth 
and Halsted St., Chicago, 
The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Ohio Brass Co., Mansfield, Ohie. 
ELECTRIC MINE SUP- 
PLIES 
ag Electrie Co., Schenectady, 


Ohio Brass Co., Mansfield, Ohio. 


ELECTRIC WIRES AND 
CABLES 


American Steel & Wire Co., Chicago 
and New York. 


ELECTRICAL SUPPLIES 
oes Electric Co., Schenectady, 


ELEVATORS 


The Jeffrey Mfg. Company, 958-99 
Nerth 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, Ill. 


ELEVATORS, BUCKET 


The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, Ill. 


ELEVATOR MACHINERY 
The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pe Rd., 

Chicago, Ill. 
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ENGINES, GAS AND GAS. 
OLINE 

Allis-Chalmers Mfg. Co., Milwas- 
kee, Wis. 

Ingersoll-Rand Ce., 11 Breadway, 
New York City. 

ENGINES (Hoisting and 
Hauling) 

Connellsville Mfg. & Mine Supply 
Co., Cennelisville, Pa. 


ENGINES, OIL 

Allis-Chalmers Mfg. Co., Milwan- 
kee, Wis. 

Ingersoll-Rand Co., 11 Breadway, 
New York City. 

ENGINES, STEAM 

Mfg. Ce., Milwas- 
Rand Ce., 11 Broadway 
New York City. 
ENGINEERS 


H. R. Ameling Prespecting 
Rolla, Me. ~ 


EXPLOSIVES 


Atlas Powder Co., Wilmington, Del. 
du Pont Powder Co., The KE. L, 
ercules Powder 
Wilmington, Del. 


FAN DRIVES 

Fawcus Machine Co., Pittsburgh, Pa. 

FANS, VENTILATING 

Connellsville Mfg. & Mine Supply 
Ce., Connellsville, Pa. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohie. 
Vulcan Iron Works, Wilkes-Barre, Pa, 
FEEDERS (Crossover, Kick- 
back, Rotary and Dump) 
Mining Safety Device Co., Bowers- 

ton, Ohio. 
FEEDERS (Hand operated) 


Mining Bafety Device Co., Bowers 
ton, Ohio. 

FEEDERS, ORE 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohie. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

FEEDERS (Semi-automatic) 


Mining Safety Device Co., Bowers 
ton, Ohio. 

FLOORING, STEEL 

Hendrick Mfg. Co., Carbondale, Pa. 

FLOTATION MACHINES 

Allis-Chalmers Mfg. Co., Milwae- 
kee, is. 

FLOTATION OILS 

Hercules Powder Ce., 934 King St. 
Wilmington, Del. 

FLOW METERS 

a Electric Co., Schenectad,, 


FLUX, WELDING 

Oxweld Acetylene Ce., 30 E. 42nd 
St., New York City. 

FORGINGS 

Allis-Chalmers Mfg. Co., Milwas- 
kee, Wis. 

FROGS AND SWITCHES 

Amer. Mine Door Co., Canton, Ohie. 

Central Frog & Switch Co., Ci» 
cinnati, Ohio. 

FURNACES, ROASTING 

Allis-Chalmers Mfg. Co., Milwaa 
kee, Wis. 

GAS (Cutting, Welding) 

Prest-O-Lite Co., Ine., 3@ EB. 424 
Stu, new York City. 

GAS (Nitrogen, Oxygen) 


Linde Air Products Ce., 30 E. 43nd 
St., New Yerk City. 


GAUGES, WELDING 


Oxweld Acetylene Con 30 E. 
St., New York City. 
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PATRICK 
The “eae and C A RB O N 


Connellsville, Pa. for Diamond Core Drilling 


You can depend up- 
on Patrick codpera- 
tion in recommend- 
ing the most eco- 
nomical grade of car- 
bon for each particu- 
lar formation. Buy- 
ers of carbon rely 
upon Patrick grading 
and values for true 
economy in drilling. 


If you need any cost reducing 
mine equipment, write us. 


R.S. PATRICK 
The Cage, Hoist and Fan Builder Duluth, Minnesota, U.S.A. 


Cable Address, Exploring’ Duluth 


Chica rag 30-New York 
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GEARS 
, 958-99 
Ohie. 
Link-Belt Co., 300 W. Pershing Réd.. 
Chicago, Ill. 
GEARS, BEVEL 


Fawcus Machine Co., Pittsburgh, Pa. 
The Jeffrey Mfg. Company, 
North 4th St., Celumbas, Ohie. 

GEARS, HERRINGBONE 
Fawcus Machine Co., Pittsburgh, Pa. 
GEARS, MACHINE CUT 
Vulcan Iron Works, Wilkes-Barre, Pa. 
GEARS, MOULDED TOOTH 
Vulcan Iron Works, Wilkes-Barre, Pa, 
GEARS, SILENT CHAIN 
Link-Belt Co., 300 W. Pershing Rd., 


hicago, Ill. 
Ceo., Ithaca. N. Y. 


GEARS, SPUR 

Fawcus Machine Co., Pittsburgh, Pa. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 


GEARS, WORM 

Fawcus Machine Co., Pittsburgh, Pa. 

Jeffrey Mfg. Uo., 958 N. Fourth 8t., 
Columbus, Ohio. es 

WORM W 

Pittsburgh, Pa. 

GENERATORS AND GEN- 
ERATING SETS 

Allis-Chalmers Mfg. Co., Milwau- 

alia Mite. Co., Halsted St. and 
48th Pl., Chicage, Ill. 

GENERATORS, ACETY- 
LENE 
Oxweld Acetylene Ce., 30 E. 42nd 
St., New York City. 

GLOVES, ASBESTOS 

Oxweld Acetylene Ce., 30 E. 42nd 
St., New York City. 


GOGGLES, WELDING 

Oxweld Acetylene Ce., 30 E. 42nd 
St.. New York City. 

GRATING, AREA, SIDE- 
WALK 

Hendrick Mfg. Co., Carbondale, Pa. 


HANGERS (insulated ‘Trol- 


Ce., Mansfield, Ohie. 
HEADLIGHTS, ARC AND 


INCANDESCENT 
, Halsted St. and 


958-99 
Ohie Brass Co., Mansfield, Ohie. 
HERRINGBONE GEAR 

DRIVES 
Fawcus Machine Co., Pittsburgh, Pa. 
HOIST DRIVES 
Fawcus Machine Co., Pittsburgh, Pa. 


HOISTS 

American Steel & Wire Ce., Chicago 
and New York. 

Ingersoll-Rand Ce., 
New Yerk City. 

Sullivan Machinery Co., 
Mich. Ave., Chicago, Ill. 

HOISTS, AIR 


Sullivan Machinery Co. 122 ‘8. 


Mich. Ave., Chicago, Ill. 
HOISTS, ELECTRIC 
Allis-Chalmers Mfg. Co., Milwau- 

ki Wis. 

Mig. & Mine Supply 
Diamond Machine Co., Monongahela, 
Link-Belt 300 W. Pershing Rd., 
h 
Sellivan Machinery Co. 122 8. 

Mich. Ave., Chicago, Ill 

Vulcan Iron Works, Wilkes-Barre, Pa. 


HOISTS, PORTABLE 

Rand Ce., 11 Broadway. 
pullivan “Machinery 122 8. 
Mich. A’ 


HOISTS. “STEAM 

Mfg. Ce., Milwau- 

Cennelisville Mfg. & Mine Supply 
Ce., Connelisville, 

Ce., 11 


New Yerk City. 
Vulcan Iron Works, Wilkes-Barre, Pa. 


122 8. 


11 Broadway, 
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HOISTS (Room and Gather- 
ing) 


Connellsville Mfg. & Mine Supply 
Co., Connellsville, Pa. 

HOISTING ROPES 

Mfg. & Mine Suppl) 
Co. mnelisville, Pa. 

HOSE, - AIR AND STEAM 

Ingersoll-Rand Co., 11 Broadway. 
New Yerk City. 

HOSE, WELDING 

Oxweld Acetylene Co., 30 E. 42nd 
St., New York City. 

HYDRATORS, LIME 

Vulcan Iron Works, Wilkes-Barre, Pa. 

INCINERATORS 

Vulcan Iron Works, Wilkes-Barre, Pa. 

INSULATORS, FEEDER 
WIRE 

Ohio Brass Ce., Mansfield, Ohie. 

INSULATORS, SECTION 

Amer. Mine Door Co., Canton, Ohio. 

Ohio Brass Ce., Mansfield, Uhio. 

INSULATORS (Porcelain) 

Ohio Brass Co., Mansfield, Ohie. 

INSULATORS (Third Rail) 

Ohio Brass Ce., Mansfield, Ohie. 


INSULATORS (Trolley) 
Electric Co., Schenectady 


Ohio Brass Ce., Mansfield, Ohie. 


INSULATED WIRE AND 
CABLE 

American Steel & Wire Ce., Chi- 
cago, Ill. 

Roebling Sons, John A., 
N. J. 


KILNS (Rotary) 


Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 


Vulcan ion Works, Wilkes-Barre, Pa. 

KILNS, VERTICAL 

Vulcan Iron’Works, Wilkes-Barre, Pa. 
LAMPS, ARC AND INCAN.- 


DESCENT 
Electric Co., Schenectady, 


LEAD BURNING APPARA- 
TUS, Oxy-Acetylene, Oxy- 
City Gas 

Oxweld Acetylene Co., 30 E. 42nd 
St., New York City. 

LOADERS (Mine Car) 

Geodman Mfg. Co., Halsted St. and 
48th Pl., Chicago, IIl. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, I) 


LOADERS, PORTABLE 

The Jeffrey Mfg. Company, 958-99 
North 4th 8t., Columbus, Ohio. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

LOADING BOOMS 

Connellsville Mfg. & Mine Supply 
Ce., Connelisville, Pa. 

The Jeffrey Mfg. Company, 958-99 
North 4th 8t., Columbus, Ohio. 

Link-Belt —~ 300 W. Pershing Rd., 


Chicago. Ill. 
Schaefer Co., Wrigley 


Roberts 
Bldg., Chicago, Ill. 

Weller "aan Co., 1820-56 N. Kostner 
Ave., Chicago, Il. 

LOADING MACHINES 

Connellsville Mfg. & Mine Supply 
Ce., Connellsville, Pa. 

The Jeffrey Mfg. Company, 958-99 
North 4th 8t., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, 
LOCOMOTIVES, 
Electric Ce., Se henectady. 


Goodman Mfg. Co., Halsted St. and 
48th PL, Chicago, Ill. 

The Jeffrey Mfg. Company, 958-99 
North 4th 8St., Columbus, Ohio. 

LOCOMOTIVES, GASOLINE 


Vulcan Iron Works, Wilkes-Barre, Pa. 


LOCOMOTIVES, RACK 
RAIL 


Trenton, 


Goodman Mfg. Co., Halsted St. and 
48th Pl. Chicago, Ill. 


LOCOMOTIVES, STEAM 
Vulcan Iron Works, Wilkes-Barre, Pa. 


LOCOMOTIVES, STORAGK 
BATTERY 

Goodman Mfg. Co., Halsted St. and 
48th Pl., Chicago, Ill. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 


LOCOMOTIVES, TROLLEY 
Vulcan Iron Works, Wilkes-Barre, Pa, 


MACHINERY, TRANSMIS- 
SION (Power) 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

Morse Chain Co., Ithaca, N. Y. 

MANIFOLDS, OXYGEN 


Acetylene 30 E. 42nd 
. New York City. 


MENDERS, HOSE 

Knox Mfg. Co., Philadelphia, Pa. 

MILLS, ROD & BALL 

Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 

MILLS, STAMP 

Mfg. Ce., 
kee, W 

MINE BEARINGS 


Hyatt Roller Bearing Co., Harri- 
son, N. J. 


Milwau- 


MINE DOORS, AUTOMATIC 
Mine Door Ce., Canton, 


MINING & METALLURGI- 
CAL MACHINERY 

Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 


MINING EQUIPMENT 


Allis-Chalmers Mfg. Co., Milwau- 
kee. Wis 

Howells Mining Drill Co., 

euth, Pa. 

ingersei- Ce., 11 Breadway, 
ew York City. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 


MINING MACHINES 
Goodman Mfg. Co., Forty-eighth 
_ and Hal sted St., Chicago, 


Ingersoll-Rand Co., 11 Broadway, 
New York City. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
MINING MACHINES (Elec- 

tric) 


Plym- 


Goodman Mfg. Co., Halsted St. and 
48th Pl. Chicago, Ti. 

Howells Mining Drill Co., Plym- 
outh, Pa. 


The Jeffrey Mfg. Company, 958-99 
North 4th 8t., Columbus, Ohio. 


MINING MACHINERY 

Howells Mining Drill Co., 
outh, Pa. 

Ingersoll-Kand Co., 11 Broadway, 
New York City. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 


MINE SIGNALS 


American Mine Door Co., 
Ohio. 


Plym- 


Canton, 


MOTORS 

Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 

Goodman Mfg. Co., Halsted St. and 
48th Pl.. Chicago. TI. 

NIPPLES, HOSE 

Knox Mfg. Co., Philadelphia, Pa. 


NITROGEN GAS 


Linde Air Products, 30 East 42nd 
St.. New York City. 


NOZZLES, MALLEABLE 
IRON 

Knox Mfg. Co., Philadelphia, Pa. 

ORE, BUYERS AND SELL- 
ERS OF 


Irvington Smelting & Refining 
Works, Irvington, N. J. 

Phelps-Dodge 
York City. 


Cerperation, New 


September, 1926 
OXYGEN GAS 
Linde Air Products, 30 East 42nd 
St.. New York City. 
OXY-ACETYLENE APPA. 
RATUS and SUPPLIES 
Oxweld Acetylene Co., 30 E. 42nd 
St., New York City. 
PATENT ATTORNEY 
John Boyle, Ouray Bidg., 
ington, D. 
METAL 
Hendrick Mfg. Co., Carbondale, Pa. 
PERMISSIBLES, Explosives 
Atlas Powder Co., Wilmington, Del. 


du Pont Powder Co., The BE. L, 
Wilmington, Del. 


Powder Co., Wilmingten, 


Wash. 


PICKING TABLES 


The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohie. 


Link-Belt Co., 300 W. Pershing Ra. 
Chicago, il. 


Robe: & rigley 
wide, 

PIPE (Wood) 

Connellsville Mfg. Supply 
Co., Connellsville, 

PNEUMATIC TOOL 


Ingersoll-Rand 11 Broadway, 
sew York City. 


POWDER, BLASTING 


Atlas Powder Co., Wilmington, Del. 


EK. 1. du Pont de Nemours & Ce., 
Inc., Wilmington, Delaware. 


POWER TRAN 
MACHINER 


Ce., Milwaa- 
ee, 


Link-Belt Co., 300 W. Pershing Rd, 
Chicago, il. 

PREHEATING 
TUS 

Oxweld Acetylene Ce., E. 42nd 
St., New York City. 

PROSPECTIVE DRILLS 


H. R. Ameling P 
respecting Ce., 


Hoffman Bros., Punxsutawney, Pa 


Howells Mining Drill Co., Plym- 
outh, Pa. 


Ingersoll-Rand Ce., 11 
York City. 

PULLEYS 

Link-Belt Co., 300 W. Pershing Rd, 
Chicago, Ill. 


PULVERIZERS, COAL AND 
COKE 


APPARA-.- 


Broadway, 


The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohie. 


PUMPS, AIR LIFT 


Ingersoll-Rand Co., 11 Broadway, 
New York City. 


PUMPS, CENTRIFUGAL 

Allis-Chalmers Mfg. Co., Milwaa- 
kee, Wis. 

Ingersoll-Rand Co. (A. 8. Cameren 
Steam Pump Werks). Bread 
way, New York City 


PUMPS, MINE 

Mfg. Ce., Milwaa- 
ee 

Connellsville Mfg. & Mine Supply 
Co., Connellsville, Pa. 

Ingersoll-Rand Ce. (A. 8. Camere 
Steam Pump 11 Bread- 
way, New York City 


PUMPS (Electric) 
Allis-Chalmers Mfg. Co., Milwas- 
kee, Wis. 


Co., Conne! 

Ingersoll-Rand Ce. ( . Cameres 
Steam Pump Werks). Bread- 
way, New York City. 
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KEYSTONE WELL DRILLS for Placer 
Gold Testing, Mineral Prospecting, 
Water and Oil Wells. 

There are fifty styles and sizes for all 
depths from 25 to 3000 ft. Portable or 
traction units, steam or gas drive. 

The Keystone Percussion Core Drill is 
a coring tool operable in connection 
with cable tools, and forms the cheapest 
known method of coring bituminous 
coal, fire clay and materials of equal 


hardness. 

DRILLING FOR PLACER GOLD is a 
200-page book by Walter H. Gardner, 
dedicated to “the hardy men who have 
carried the Keystone to the edges of 
the world.” The romance and science 
of prospect drilling. In paper cover, 
free. In cloth binding, $1.00. Your 
copy awaits you. You will want also 
the new Keystone Drill catalog. 


KEYSTONE CHURN DRILL CO., 
Beaver Falls, Pa. 


CORE DRILLING 
H. R. AMELING PROSPECTING 
COMPANY, INC. 


Diamond Drill Contractors 


20 Years’ Continuous Service | 
Not a Dissatisfied Customer 


ROLLA, MISSOURI 


Cars That Cut Costs 


T a cost of 1% cents per ton, Half 

Mountain Coal Company produced 
200,000 tons, hauled it 4,200 feet with 
20 Enterprise cars—all in a short, two- 
year period. 


Mr. Cain, president of the company, : 
advises that “we haven't spent a nickel 
ior repairs in that length of time.” We 
have dismissed the mine-car problem as | 
solved by your cars.” 

| 


In short, the total cost of the cars has 
been paid in two years at the rate of 
slightly less than 1% cents per ton for 
the 200,000 tons. 


This performance, while significant, is 
not unprecedented. An inquiry con- 
cerning your needs will bring the per- 
formance data of Enterprise cars and 
trucks in more than 200 operations—as 
well as a practical method for cutting 
both initial equipment costs and the 
cost-per-ton. 


ENTERPRISE 


| 
| 
| 
} 
| 
WHEEL & CAR CORPORATION | 
Mine Cars and Roller Bearing Trucks 


BRISTOL, VA. HUNTINGTON, W. VA. 


lfome: State Geologic Survey, Missouri School of 
Mines 


DIAMOND CORE DRILLING 


CONTRACTORS 
Testing Coal, Clays, and All Mineral Properties 
Large Capacity Drills --- Gasoline Outfits 


Foundation Testing 
MOTT CORE DRILLING CO. 
R-P Bldg. HUNTINGTON, W 


A6 ft. hole in 3 minutes 


The Spry one-man Electric Drill 
drills a 2-inch hole, 6 feet deep in 
three minutes. It weighs but 44 
pounds—not too heavy for easy 
handling. 

Simple, rugged, economical of 


labor and power. 
Send for Catalogo MCJ 
Howells Mining Drill Co. 
P 


‘lymouth, Pa. 


ORVIS C. HOFFMAN, Pres. LEON H. HOFFMAN, Treas. 


HOFF MAN:BROS -DRILLING-CO. 


PUNXSUTAWNEY, PA. 


DIAMOND: CORE: DRILLING 


CONTRACTORS 
PROSPECTING FOR ANY MINERAL. MORE THAN 20 
YEARS EXPERIENCE. SATISFACTION GUARANTEED 


Tax, Standardization, In- 
dustrial Cooperation, 
Tariff, Daily, Weekly 
and Monthly News 
Service, Etc. 


Organized to 
meet the needs 
of the Industry. The 
offices of the American 
Mining Congress are at the 
service of its members. Write 
to 841 Munsey Building, Wash- 
ington, D. C 


( 
/| 
| 
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PUMPS (Gathering or Dip) 
Connellsville Mfg. & Mine Supply 
Ce., Connellsville, Pa. 


PUMPS, PNEUMATIC AIR 
LIFT 

Ingersoll-Rand 11 Broadway, 
New York City 

PUMPS, POWER 

Cennellsville Mfg. & Mine Supply 
Ce., Cennelisville, Pa. 

Ingersoll-Rand Co. (A. 8S. Cameron 
Steam Pump Works), 11 Broad- 
way, New York City. 


PUMPS, SAND 
Ingersoll-Rand Co. (A. 8. Cameron 
Steam Pump oy 11 Broad- 
way, New York City. 
PUMPS, STEAM 
Ingersoll-Rand Co. (A. 8. Cameron 
Steam Pump Works), 11 Broad- 
way, New York City. 
PUMPS, VACUUM 
ll-Rand Co., 11 Breadway. 
ew Yerk City. 
QUARRYING MACHINERY 
Ingersoll-Rand Ce., 11 Breadway, 
New Yerk City. 
RAIL BONDS 
American Steel & Wire Ceo., Chi- 
eago and New York. 
@hic Brass Co., Mansfield, Ohic. 
RAILWAY SUPPLIES 
Ohie Brass Co., Mansfield, Ohic. 
REGULATORS, Welding, 
Compressed Gas 
Oxweld Acetylene mie 30 E. 42nd 
8t., New York City 
RETARDERS 
Mining Safety Device Co., Bowers- 
ton, io. 
ROCK-DISPOSAL EQUIP- 
MENT 


Car-Dumper & Equipment Co., 
Grand Crossing, Chicago, Ill. 


ROCK DRILLS 
Howells Mining Drill Co., Plym- 
outh, Pa. 

1l Breadway, 


Ingersoll-Kkand Co., 
- New York City. 


ROCK DUSTING 
MACHINES 


Diamond Machine Co., Monongahela, 


RODS, WELDING 


Oxweld Acetylene 19 30 E. 42nd 
St., New York City 


ROLLER BEARINGS 


Hyatt Roller Bearing Ce., Harri- 
son, N. J. 
ROLLS (Crushing) 
Milwau- 


Allis-Chalmers Mfg. Co., 
kee, Wis. 


The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

ROPE 

American Steel & Wire Co., Chicago 
and New York. 

Leschen & Sons Rope Co., A., St. 
Louis, Mo. 

ROPE, TRANSMISSION 

American Steel & Wire Co., Chi- 
cago and New York. 

ome Sons, John A., Trenten, 


ROPE, WIRE 


American Steel & Wire Co., Chi- 
cago and New York. s 
A., St. 


Leschen & Sons Rope Co., 
Louis, Mo. 
Sons, John A., Trenton, 
ROTARY DUMPS 
Car-Dumper & Equipment Co., 
Grand Crossing, Chicago, Ill. 
ROTARY ROASTERS 
Vulcan Iron Works, Wilkes-Barre, Pa. 
SAFETY APPLIANCES, 
NE 


Connelisville Mfg. & Mine Supply 
Co.. Connellsville, Pa. 
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SCRAPER LOADERS 


Geodman Mfg Co., 8t. and 
(8th Place, Chicago, Ill. 


SCREENS, HORIZONTAL 


Roberts & Schaefer Co., Wrigley 
Bldg., Chicago, Ill. 


SCREENS, PERFORATED 
METAL 


Hendrick Mfg. Co., Carbondale, Pa. 


SCREENS, REVOLVING 


Hendrick Mfg. Co., Carbondale, Pa. 
Link-Belt Co., 300 W. Pershing Rd., 
Chicago, 


SCREENS, SHAKER 


The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 


Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 


SCREENS AND PERFO- 
RATED SHEETING 
Mfg. Ce., Milwau- 


kee 
Hendrick Mfg. Co., Carbondale, Pa. 


SHARPENERS, DRILL 


Ingersoll-Rand Co., 11 Broadway, 
New York City. 

Sullivan Machinery Co., 122 8. 
Mich. Ave., Chicago, Ill. 


SHEAVE WHEELS 

Vulcan Iron Works, Wilkes-Barre, Pa. 
SHORT WALL ANCHORS 
Amer. Mine Door Co., Canton, Ohio. 
SIGNS (Mine) 


Stonehouse Signs, Inc., 842 Larimer 
St., Denver, Colo. 


SINKERS, ROCK DRILL 


Ingersoll-Rand Co., 11 Breadway 
New York City. 

SKIPS 

Allis-Chalmers Mfg. Ce., Milwau- 
kee, Win 


Connellsville Mfg. & Mine Supply 


Co., Connellsville, Pa. 
Hendrick Mfg. Co., Carbondale, Pa. 


Link-Belt Co., 300 W. Pershing Rd. 
Chicago, IIl. 


Vulcan Iron Works, Wilkes-Barre, Pa. 

SKIP LOADING EQUIP- 
MENT 

Car-Dumper & Equipment Co., 
Grand Crossing, Chicago, Ill. 


SMELTERS 


Irvington Smelting Refining 
Works, Irvingten, N. J. 


SPECIAL MACHINERY 


Fawcus Machine Co.. Pittsburgh. Pa. 
Vulcan Iron Works, Wilkes-Barre, Pa. 


SPEED REDUCERS, 
DOUBLE 
Fawcus Machine Co., Pittsburgh, Pa. 


SPEED REDUCERS, 
SINGLE 


Fawcus Machine Co., Pittsburgh, Pa. 
SPLICE, CABLE 

a Mine Deor Ce., Canten, 
Ohio Brass Ce., Mansfield, Ohie. 


SPLICE, INSULATOR 


American Mine Door Co., Canten, 
Ohio. 


SPLICE, TROLLEY WIRE 
Electric Co., Schenectady, 
Ohio Brass Co., Mansfield, Ohio. 
SPLICERS, TROLLEY 
Amer. Mine Door Co., Canton, Ohio. 


SPROCKETS, COMPEN- 
SATING 


Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 
Morse Chain Co., Ithaca, N. Y. 


SPROCKETS, SILENT 
CHAIN 


Link-Belt Co., 300 W. Pershing Rd., 


Chicago, IIl. 
Morse Chain Co., Ithaca, N. Y. 


SPROCKETS, SPRING 


Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill 
Morse Chain Ce., Ithaca, N. Y. 


SPUR GEAR DRIVES 

Fawcus Machine Co., Pittsburgh. Pa. 

STACKS, SMOKE 

Hendrick Mfg. Co., Carbondale, Pa. 

STEEL, ALLOY 

Central Steel Co., Massillon, Ohie. 

STEEL, HIGH FINISH 
SHEET 


Central Steel Co., Massillon, Ohie. 

STEEL, HOLLOW & SOLID 
DRILL 

Ingersoll-Rand Co., 
New York City. 

STEEL PLATE CON- 
STRUCTION 

Hendrick Mfg. Co., Carbondale, Pa. 

STEEL, REINFORCING 

Mine Door Ce., Canten, 

0. 

STEEL, STRIP 

Central Steel Co., Massillon, Ohie. 

STEPS, SAFETY 

Hendrick Mfg. Co., Carbondale, Pa. 

STOPERS, ROCK DRILL 

Ingersoll-Rand Co., 11 Breadway. 
New York City. 

STORAGE BATTERY 
LOCOMOTIVES 

Goodman Mfg. Co., Halsted St. and 
48th PL, Chicago, Ill. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Vulcan Iron Works, Wilkes-Barre, Pa. 
SURVEYOR’S SPADS 
Howells Mining Drill Co., 

outh, Pa. 
SWITCHBOARDS, POWER 
Allis-Chalmers Mfg. Ce., Milwau- 
kee, Wis. 
SWITCHES (Disconnecting 
and Electric) 


Coed Electric Co., Schenectady 


SWITCHES AND FROGS, 
TROLLEY 

Mine Door Ce., Canten, 

Central Frog & Switch Co., Cincin- 


nati, Ohio. 
Ohio Brass Co.. Mansfield, Ohie. 


TIES, (Steel, Mine) 


Central Frog & Switch Co., Cincin- 
nati, Ohio. 


TIMBER PRESERVIN G 


1l Breadway, 


Plym- 


EQUIPMENT 

Mfg. Co., Milwau- 
kee, Wis 

TIPPLES 


Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

TIPPLE EQUIPMENT 

Car-Dumper & Equipment Co., 
Grand Crossing, Chicago, Ill. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Link-Belt Co., 300 W. Pershing Rd., 


Chicago, Ill. 
Roberts & Schaefer Co., Wrigley 


Bldg., Chicago, Ill. 

TORCHES, Brazing, Carbon 
Burning, Cutting, Lead 
Burning, Welding, Welding 
and Cutting 


Oxweld Acetylene Co., 30 E. 42nd 
St., New York City. 


TRACKS, PORTABLE, 
RAIL, ETC. 

Central Frog & Switch Co., Cincin- 
nati, Ohio. 

West Virginia Rail Ce., 
ton, W. Va. 

TRACK, (Portable, Assem- 
bled and Unassembled, 
Riveted or Bolted), 

Central Frog & Switch Co., 
nati, Ohio. 

TRACK SUPPLIES 


Central Frog & Switch Co., Cincin- 
nati, Ohio. 


Hunting- 


Cincin- 
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TRAMWAYS, AERIAL 

Leschen & Sons Rope Co., A., St, 
Louis, Mo. 

TRANSFORMERS 

Allis-Chalmers Mfg. Ce., Milwas- 
kee, Wis. 

TRANSMISSION, SILENT 
CHAIN 

Link-Belt o. 300 W. Pershing Rd., 


Chicago, 

Morse Chain Co., Ithaca, N. Y. 

TREADS, SAFETY STAIR 

Hendrick Mfg. Co., Carbondale, Pa, 

TROLLEY FROGS 

Ohio Brass Co., Mansfield, @hie. 

TROLLEY (Hangers and 
Clamps) 

Electric Co., Schenectady, 


Ohio Brass Co., Mansfield, Ohio. 

TROLLEY MATERIAL, 
OVERHEAD 

Onio Brass Ce., Mansfield, Ohio. 

TROLLEY WHEELS AND 
HARPS 

Goodman Mfg. Ce., Halsted St. and 
48th PL, Chicage, Ill. 

Ohio Brass Co., Mansfield, Ohic. 

TRUCKS, WELDER’S 

Oxweld Acetylene Ce., 30 EK. 43nd 
St., New York City. 

TURBINES, HYDRAULIC 

Allis-Chalmers Mfg. Co., Milwas- 
kee, Wis. 


TURBINES, STEAM 

Allis-Chalmers Mfg. Ce., 
kee, Wis. 

VALVES 

Ohio Brass Ce., Mansfield, Obie. 

VALVES, Back Pressure, 
Pressure Reducing 

Oxweld Acetylene Ce., 30 EB. 42nd 
St., New York City. 

VALVES, ROCK DRILL 
OILER 

Knox Mfg. Co., Philadelphia, Pa. 

VALVES, ROCK DRILL 
THROTTLE 

Knox Mfg. Co., Philadelphia, Pa. 

WAGON LOADERS 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Obie. 


Link-Belt Co., 300 W. Pershing Rd, 
Chicago, Ill. 


Milwee- 


WASHERIES 

Mfg. Ce., Milwae 

Link-Belt € 300 W. Pershing Rd. 
Chicago, I 

WELDING and CUTTING 
APPARATUS, Etc. (Oxy- 
Acetylene) 


Oxweld Acetylene Co., 30 EB. 42nd 
St., New York City. 

WELDING APPARATUS, 
ELECTRIC ARC 

Ohio Brass Co., Mansfield, Ohie. 

WELDING GAS 

Prest-O-Lite Ce., Inc., 30 E. 48nd 
St., New York City. 


WELDING SUPPLIES 
Oxweld Acetylene Co., 30 E. 
St., New York City. 


AND CABLE 


American Steel & Wire Ce., Chi 
cago and New York. 

Roebling Sens, The John A., Trea- 
ton, N. J. 


WIRE ROPE 

Leschen & Sons Rope Co., A., St. 
Louis, Mo. 

WIRE ROPE FITTINGS 

American Steel & Wire Ce., Chi- 
cago and New York. 

Leschen & Sons Rope Co., A., St. 
Louis, Mo. 

WIRE ROPE TRAMWAYS 

Leschen & Sons Rope Co., A., St- 
Louis, Mo. 

WIRE, WELDING 

Oxweld Acetylene Co., 30 E. 42nd 
St.. New York City. 

WORM GEAR DRIVES 

Faweus Machine Co., Pittsburgh. Ps 


BE 
334. 
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Track Cleared—Switches Thrown — Doors 


The discussions on Mine Haulage at Cin- 
cinnati developed the recognized need of 
means for expediting the trips and reduc- 
ing the haulage delays. We have antici- 
pated these needs and are prepared to 
demonstrate how you can bring a trip 
from the starting point in the mine to the 
tipple, .fely—without collision, without 


Opened — AUTOMATICALLY 


stopping or slowing down of speed, re- 
gardless of the crossings — turnouts, 
switches, doors or other impediments, and 
with NO LABOR ON THE HAUL- 
WAY but the trip crew. Costs nothing 
to investigate. Just write, SHOW ME 
and sign with name and address and send 
to us. 


THE AMERICAN MINE DOOR COMPANY 
2063 Dueber Ave., Canton, Ohio 


Ties That Hold 


WEST VIRGINIA complete 


line of steel mine ties 


The small Ai tie for 12-lb. rail or the heavy 
T6 tie for 40 to 70-lb. rail as shown above 
hold the rails firmly in place. They are low 
in ultimate cost and designed to meet all needs 


Send for data and quotations on all 
West Virginia Track Work 


The West Virginia Rail Co. 


Huntington, W. Va. 


Curtis Automatic 


uction Valves— 


Eliminate the need 
for a pump man. 
Permit the use of 
fewer pumps and 
smaller pipe lines. 
Make your gather- 
ing pumps auto- 
matic and more 
efficient. 


Dravo-Doyle Company 


Dravo Building—300'Penn Avenue 
PITTSBURGH 


SIGNS. 


i Stock and Special! Signs, Codes, etc., for Mines 


JOHN BOYLE, JR. 
Attorney-at-Law 


Patents 


B. 8. IN MINING ENGINEERING AND METALLURGY. 
SIXTEEN YEARS IN THE EXAMINING CORPS OF THE 
UNITED STATES PATENT OFFICE. 


OURAY BUILDING, WASHINGTON, D. C. 


High and Low Grade Carnotite containing 
Uranium and Vanadium. 


0. BARLOW WILLMARTH 


Montrose, Colo., U.S. A. 


IS YOUR MILL SHUT DOWN? 
INQUIRIES FROM PROPERTIES IN TROUBLE SOLICITED 
Our Personal Investigations of 
REBELLIOUS ORE DEPOSITS 
Amenable to the Vandercook Mercuric Cyanide Process enables us to of- 
fer several meritorious commercial deals. One has $3,000,000 of Gold 
awaiting recovery. Ore blocked. Quarrying operation. Capital for plant. 
BAVERSTOCK & PAYNE 
MINING & CHEMICAL ENGINEERS 
Laboratory: 552 So. Figueroa St., Los Angeles, Cal. 


| 
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American Mining Congress 


OFFICERS 


Hugh Shirkie, President 

E. L. Doheny, First Vice-President 
Wm. H. Lindsey, Second Vice-President 
Robert E. Tally, Third Vice-President 
J. F. Callbreath, Secretary 


DIVISION STAFF 
George H. Bailey, Counsel 
M. = Kriegh, Taz Division 
Dr. Henry Mace Payne, Consulting Engineer 
E. H. 5 Publicity Department 
E. R. Coombes, Asst. to Secretary 


DIRECTORS 
Bulkeley Wells, San 
Sidney J. Jennings, New York, N. 
S. Pemberton, Hutchinson, Philadelphia, Pa. 
George B. Harrington, Chicago, Ill. 
Lindsey, Nashville, Tenn. 


E. L. Doheny, New York, N. Y. 
Hugh Shirkie, Terre 
Stanly Easton, Kellogg, I 
L. S. Cates, Salt Lake City, Utah. 
Robert E. Tally, Clarkdale, Ariz. 
EXECUTIVE COMMITTEE 
H. W. Seaman Hugh Shirkie 
George B. Harrington 


WESTERN DIVISION 
BOARD OF GOVERNORS 
Jesse F. McDonald, Denver Colo., Chairman oj 
the Di 


vision. 

M. B. Tomblin, 487 State Office Bldg., Denver, 
Colo., Secretary of the Division. 

—————— E. Tally, United Verde Copper 
Co., Jerome, Ariz.; W. B. Gohring, 419 Heard 
Building, “Ariz. 

California—Robert I. Kerr, 509 United Bank & 
Trust Co. Bidg., 625 Market St., San Francisco, 
P. C. Knapp, Natomas Co. of Galif., San Fran- 


Colorado—Jesse F. McDonald, Denver, Colo.; M. 
B. Tomblin, 437 State Office Building, Denver, 


Colo. 
Idaho—A. P. Ramstedt, Wallace, Idaho; Ravenel 
. Idaho Mining Association, Wallace, 


Nevada Mine Opera- 


New Mezico—John M. Sully, Chino Copper Co., 
Hurley, N. M.; Jos. Woodbury, New Mexico 
one mee The American Mining Congress, Silver 

ty, N 

M. Betts, Cornucopia Mining Co., 
Cornucopia, Oreg. 

South Dakota— B. C. Yates, Homestake Mining 
Co., Lead, S. Dak. 

Utah—V. S. Rood, Utah Apex Mining Co., Bing- 
ham, Utah ; A. G. Mackenzie, 212 Kearns Build- 
ing, Salt Lake City, Utah. 

ington—Raymond Guyer, Symons Building, 
Spokane, Wash. 


SOUTHERN DIVISION 
BOARD OF GOVERNORS 

Cc. J. ae. Arkansas Central Power Co., Little 
Rock, Ark., Chairman of the Division. 

H. B. Flowers, New Orleans Public Service, Ine., 
New Orleans, La. 

Howard I. Young, American Zinc Company of 
Tennessee, Mascot, Tenn. 

I. N. Day, Dawson Springs, Ky. 

W. H. Smith, Sec’y-Mgr., Chamber of Commerce, 
Laurel, Miss. 

J. L. Davidson, Secy., Alabama Mining Institute, 
Birmingham, Ala. 

C. G. Memminger (Florida) Pres., Coronet Phos- 
phate Co., Asheville, N. C. 

J. M. Mallory, Industrial Agent, Central of Geor- 
gia Rwy., Savannah, Ga. 

Hertzog, Cherokee Mining Co., Spartanburg, 

Dr. A. PF. eee, Dean, School of 
Ceramics, Raleigh, N. C. 

C. W. Johnson, Manager, The Virginia Smelting 
Co., West Norfolk, Va. 

J. G. Bradley, Elk River Coal & Lumber Co., 
W. Va. 
. J. Ballinger, San Antonio Public Service Co., 
Antonio, Tex. 

Prof. E. E. Tourtelotte, Pres., School of Mines, 
Wilburton, Okla. 


MANUFACTURERS DIVISION 
OFFICERS 


Honorary Chairmen 
N. S. Greensfelder, Hercules Powder Co., Wil- 
mington, Del. 
J. C. Wilson, Ohio Brass Co., Mansfield, Ohio. 
Chairman 


H. K. Porter, Hyatt Roller Bearing Co., 
son, N. J. 


Harri 


OFFICERS AND COMMITTEES, 1926 


Vice-Chairmen 

H. A. Buzby, Keystone Lubricating Co., Phila- 
delphia, Pa. 

C. L. Herbster, Hockensmith Wheel & Mine Car 
Co., Penn, Pa. 

F. J. — John A. Roebling’s Sons Co., Tren- 
ton, N. 

Members 

American Car & 30 Church 
New York City. H. C. 

Atlas Powder Co., ‘Del. G. 8. Scott. 

Automatic Reclosing —_ Breaker Co., Colum- 
bus, Ohio. M. Hi 

Co., Pa. R. L. Twit- 
che 

Central Frog & Switch Co., Cincinnati, Ohio. 
E. R. Heitzmann. 

Cutler-Hammer Mfg. Co., Milwaukee, Wisc. G. 
S. Crane. 

Dravo-Doyle Co., Dravo Bldg., Pittsburgh, Pa. 
E. F. Austin. 

E. I. du Pont de Nemours & Co., 


Inc., Wilming- 


ton, Del. E. F. Carley. 

Edison Storage Battery Co., Orange, N. J. G. E. 
Stringfellow. 

Electric Railway Equipment Co., Cincinnati, 
Ohio. A. L. Johnston. 

Enterprise Wheel & Car Corp., Bristol, Va.- 


Tenn., C. P. Daniel. 
General Electric Co., Schenectady, N. Y. L. W. 


Shugg. 

Hendrick Mfg. Co., Carbondale, Pa. H. S. Lee. 

Hercules Powder Co., Wilmington, Del. N. S. 
Greensfelder. 

Hockensmith Wheel & Mine Car Co., Penn, Pa. 
C. L. Herbster. 

Robt. Holmes & Bros., Inc., Danville, Ill. 
Holmes, Pres. 

Hyatt Roller Bearing Co., Newark, N. J. H. KE. 
Porter. 


Grant 


Keystone Consolidated Publishing Co. Ralph C. 


Becker, 10th Ave. at 36th St., New York’ City. 
Keystone Lubricating Co., Philadelphia, Pa. 


H. A. Buzby. 

Link-Belt Co., Chicago, Ill. Rex Martin. 

Ludlow-Saylor Wire Co., St. Louis, Mo. 
Meier. 

Mancha Storage Battery Locomotive Co., St. 
Louis, Mo. Raymond Mancha. 

Myers-Whaley Co., Knoxville, Wm. A. 


Duncan 


Tenn. 


aley. 
Morse Chain Co., Ithaca, N. Y. C. 
National Carbon Co., Ine., 30 E. 42d St., New 
York City. E. A. Williford. 
Ohio Brass Co., Mansfield, Ohio. J. C. Wilson. 
Phillips Mine & Mill Supply Co., Pittsburgh, Pa. 
J. Milton Duff. 
Roberts & Schaefer Co., wiew Bldg., Chicago, 
Ill. Col. W. R. Rober rts, Pres. 
Sons “Trenton, N. J. 
Southern Wheel Co., St. Louis, Mo. F. C. Turner, 
Vice-Pres., 1308 Keystone Bidg., Pittsburgh, Pa. 
Streeter-Amet Weighing & Recording Co., Chi- 


cago, Ill. H. F. Reck. 
Timken Roller Bearing Co., Canton, Ohio. E. R. 
Cleveland, Ohio. M. P. Rey- 


Phillips. 

w. Tyler Co., 

Watt Car & Wheel Co., Barnesville, Ohio. 
Watt. 

Weir Kilby Corpn., Cincinnati, Ohio. 
downe. 

Westinghouse Electric & Mfg. Co., 
burgh, Pa. P. H. Grunnagle. 


L. Saunders. 


J. K. Lans- 


East Pitts- 


TAX DIVISION 
GENERAL TAX COMMITTEE 
Paul Armitage, Chairman 
233 New York, N. Y. 
Geo. E. Holmes, Vice-Chairman 
15 William St., New York, N. Y. 
R. C. Allen, Hanna Building, Cleveland, Ohio. 
A. Scott Thompson, Miami, Okla. 
Wm. B. Gower, 20 Exchange Place, New York, 


R. V. Norris, 520 Second National Bank Bldg., 
Wilkes-Barre, Pa. 
J. C. a 511 Newhouse Bldg., Salt Lake City, 


Wallace, Idaho. 
€% Doheny, 120 Broadway, New York City. 
tr. O. McGrath, Bisbee, Ariz. 
Robt. N. Miller, Southern Bldg. Washington, D. C. 
H. B. Fernald, 60 Broad St., New York City. 
T. T. Brewster, Federal Res. Bank Blidg., St. 
Louis, Mo. 
Wm. N. Davis, Bartlesville. Okla. 


STANDARDIZATION DIVISION 
Metal and Coal Mining Branches 
COAL MINING BRANCH 
General Committee 
Colonel Warren R. Roberts (Chairman), Pres., 
rts & Schaefer Co., Wrigley Bldg., Chicago, 


A. B. Kiser, Supt. of Elec. Equipment, Pittsburgh 
Coal Co., Pittsburgh, Pa. 


H. H. 


R. E. Krape, Gen. Mgr., Timber Dept., Rochester 
Pittsburgh Coal & Iron Co., Indiana, 
A. Master Mech. & Elec. Engr., 
“man Coal & Coke Co., 2307 First Natl. no 
Bldg., Pittsburgh, Pa. 

James Needham, Genl Supt. of Mines, St. Paul 
Coal Co., 1368 Fullerton Ave., Chicago, Ill 

Fred Norman, Chf. Engr., Allegheny River Min. 
ing Co., Kittanning, Pa. 

F. L. Stone, Industrial +4 Dept., General 
Electric Co., Schenectady, N. 

Cc. H. Trik, — and Mine Ventilation Engr, 
Jeffrey Mig. Co , Columbus, Ohio. 

L. E. Young, Gen. Mgr., Union Colliery Co., 400 
Union Electric Bldg., St. Louis, Mo. 


Underground Transportation 
Fred Norman, Chairman 


MAIN COMMITTES 
Fred Norman (Chairman), Chf. Engr., Allegheny 
Rivers Mining Co., Kittanning, Pa. 
Frank S. ks, Pres. Lincoln Steel and Forge 
Co., St. Louis, Mo. 
Graham Bright, Cons. Howard N. Eavea- 
“Union Trust Bldg., 


eon & Associates, 
Pittsburgh, Pa. 

Jos. Bryan, Salesman, General Electric Co., 585 
Smithfield St., Pittsburgh, Pa. 

John T. Cherry, Geni. Supt, B. F. Berry Coal 

Frederick C. Coseo, Chf. Draftsman, Jeffrey Mtg 
Co., Columbus, Ohio. 

A. Eble, Mgr., Domestic Sales, Baldwin 
_ Works, 500 N. Broad St., Philadelphia, 


W. J. Fene, Asst. Chf. Engr., Mine Safety 
Service, U. S. Bureau of Mines, 4800 Forbes 
St., Pittsburgh, Pa. 

Robert J. Forester, Supt., Paradise Coal Co., De 
Quoin, IL 

J. Pn Forrester, Chf. Engr., United States Fuel 

. Hiawatha, Utah. 

pt Lepley, Pres. & Genl. Mgr., Connellsville 
Miz. and he Co., Conn elisville, Pa. 

J. Genl. Supt. of Coal Mines, 

Coal "& Coke Co., Payne Blidg., 


Charkes M. Means, Cons. E 
Company, 447 Oliver Bl srs Pa. 
James Milliken, Pres., Pitts surgh Testing Labora- 
tory, P. O. Box 1115, Pittsburgh, Pa. 
A. 407 Olive = St. Louis, Mo. 


H. K. Porter, Car & Truck Dept., Hyatt Roller 

Dosing © Co., Newark, N. J. 
H. hapter, Commercial Engr., Industrial 

“Dept., Electric Co., Erie, 

E. A. Watters, Genl. Supt., Hick Coal Companies, 
Box 405, Leechburg, Pa. 

Cc. E. Watts, Mech. Engr., Berwind White Ocal 
Mining Co., Windber, Pa. 


SUB-COMMITTEE NO. 1—COAL MINB CAR DESIGN AND 

Arthur Neale (Chairman), Ass’t. Genl. Mgr. of 
Mines, Pittsburgh Coal Co., isis Oliver Bldg., 
Pittsburgh, Pa. 

H. M. Estabrook, +. one Steel Car Co., Frick 
Bldg., Pittsburgh, P. 

C. L. Herbster, Vice-Pres., Hockensmith Wheel 
& Mine Car Co., Penn, Pa. 

R. L. Kingsland, Genl. Supt., Power & Mechanical 
Dept., Consolidation Coal Co., Fairmont, W. Va. 

James ss Pres., Pittsburgh Testing Labora- 
. Box 1115, Pittsburgh, Pa. 

Ww. Rwy. ‘Equipment Engr., Timkes 
Rolie Bearing Co., Canton, Ohio 

Cc. Watts, Mech. Engr., beretad White Coal 
Mining Co., Windber, Pa. 

Victor Willoughby, Gen. Mech. Engr,, Amer. Car 
& Foundry Co., 165 Broadway, New York City. 

oreland 


Witmer, Master Mechanic, Westm: 
Coal Co., Irwin, Pa. 

SECTIONAL COMMITTEE ON TYPES OF HAND BRAKES 

R. H. Kudlich (Chairman), U.S. Bureau of Mines, 
Washington, D. C. 

Thos. G. Fear, Genl. Supt., Inland Collieries Co., 
Indianola, Pa. 

Wm. J. Hill, Senior Mine Inspector, Travelers 
Insurance Co., 1103 Commonwealth Bldg., Pitt» 
burgh, Pa. 

W. H. Robinson, Chf. Inspector, The Associated 
Companies, 207 Fulton Bldg., Pittsburgh, Pa. 
SECTIONAL COMMITTEE ON MINE CAR WHESLS 

C. K. Witmer (Chairman), Master Mechanic, 
Westmoreland Coal Co., Irwin, Pa. 

W. E. Farrell, nag Easton Car and Construe- 
tion Co., Baston, P. 

John M. Lewis, che. ngr., Houston Coal and 


Engr 
Coke Co., 1532 Union Trost Bldg., Cincinnati, 0. 
Arthur Neale, Asst. Genl. Mgr. of Mi =. Pitt 
Coal Co., 1018 Oliver Bidg., 


Cecil W. Smith, Chf. Engr., Illinois Coal Corp2. 
— Old Colony Bldg., Chicago, Ill. 
G. Srodes, Supt., Coal and Coke Dept., Sle 
nango Furnace Co., Ligonier, Pa. 


W. J. Loring, Los Angeles, Calif. 

cisco. 

Idaho. 
Nevada—Henry M 


= 
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ADMIRALTY 


New River Smokeless 


DEPENDABLE 
Prepared over Shaker Screens COAL 


and Loading Booms Anthracite 
Smokeless Highest Standards of Preparation 
LUMP EGG NUT 
sunxercoan GENERAL COAL GOMPANY ano 
SUPPLIED AT COASTWISE 
. PHILADELPHIA 
BALTIMORE, MD. COAL 
FLA. DETROIT NEW YORK NORFOLK PITTSBURGH 
NEW YORK HAMPTON ROADS, VA. 
PHILADELPHIA NEW YORK 
SAVANNAH. GA. PHILADELPHIA 


ROCK DUSTING 


in the most thorough and efficient manner is rapidly ac- 
complished with 


MINE 
tHe Legrabon 
MACHINE 
due to its positive feed, large capacity, high velocity of discharge 
and the peculiar construction of the nozzle. 
Unvarying good performance in actual rock dusting practice for 


several months past has proven it a finished product and not 
an experiment. 


Our new bulletin gives the details. 


DIAMOND MACHINE COMPANY 
Monongahela, Pa. 


Selling Agents: Cooke-Wilson Electric Supply Company 
Pitesbergh. Pa., Athens, Ohio, Charleston, W Ve 


FAWCUS = 


Use Fawcus Herring- if SCREENS 


bone Gear Drives for 


driving your hoists, for 

fans, conveyors, pick- , every 

ing tables, pumps and purpose 
They Elevator Bucket (plain or per- ‘Mitco” Interlocked Steel Grating 
save 25% to 50% in _ forated) Light and Heavy Steel Plate 
maintenance and op- Stacks and ‘Tanke Construction 

erating costs. HENDRICK MFG. CO., Carbondale, Pa. 
FAWCUS MACHINE CO. New York Office Pittsburgh Office: Hazleton, Pa., Office: 


PITTSBURGH, PA. 30 Church St. 954 Union Trust Bldg. 705 Markle Bank Bldg. 
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OFFICERS AND COMMITTEES, 1926— (Continued) 


SUB-COMMITTEB NO. 2—MINE TRACKS AND SIGNALS 
Chas. H. Partington (Chairman), Chief Engineer, 
The Cincinnati Frog & Switch Co., Cincinnati, 
hio. 
C. A. Alden, Chief Engineer, Frog & Switch Dept., 
Bethlehem Steel Co., Steelton, Pa. 
Geo. Ashton, Pres., The Central Frog & Switch 
Co., Cincinnati, Ohio. 
. M. Crawford, Crawford Machinery Co., 
Bessemer Bldg., Pittsburgh, > 
A. A. Culp, Consulting Engineer, Brown-Marx 
Bidg., Birmingham, Ala. 
T. H. Edelblute, Representative of the Cincinnati 
ce & Switch Co., Wabash Bldg., Pittsburgh, 


a. 

Wm. F. Henke, Asst. Engr., the Cincinnati Frog 
& Switch Co., Cincinnati, Ohio. 

F. C. Hohn, Consulting Engineer, Pennsylvania 
Co., Scranton, Pa. 
Wm. G. Hulbert, a Supt., Wm. Wharton, Jr., 
Company, Easton, Pa. 

ohio. Ireland, "M. A. Hanna Co., Cleveland, 

i 

AR Pe Koch, Mgr., Industrial Dept., Sweet’s Steel 
Co., Williamsport, Pa. 

Fred Norman, Chief Engineer, Allegheny River 
Mining Co., Kittanning, Pa. 

W. Perdue, Chief Engineer, Western Plants, 
Ramapo-Ajax Corporation, Chicago, Ill. 

8S. F. Perry, Representative of the Cincinnati Frog 
& Switch Co., Pittsburgh, Pa. 

J. B. Strong, President, Ramapo-Ajax Corpora- 
tion, 30 Church St., New York City. 

J. R. Ulrich, Bethlehem Steel Co., Bethlehem, Pa. 

H. N. West, Chief Engineer, Weir-Kilby Corpor- 
ation, Norwood, Ohio. 

SUB-COMMITTEE NO. 3—MINE LOCOMOTIVES 

Graham Bright (Chairman), Cons. Engr., Howard 
N. Eavenson & Associates, 1302 Union Trust 
Bidg., Pittsburgh, Pa. 

Jos. Bryan, Salesman, General Electric Co., 535 
Smithfield St., Pittsburgh, Pa. 

Frederick C. Coseo, Chf. Draftsman, Jeffrey Mfg. 
Co., Columbus, Ohio. 

A. H. Ehle, Mgr., Domestic Sales, Baldwin Loco- 
— Works, 500 N. Broad St., Philadelphia, 


S. W. Farnham, Mng., Engr., Goodman Mfg. Co., 
4834 S. Halstead St., Chicago, Il. 

W. J. Fene, Asst. Chf. Engr., Mine Safety 
Service, U. S. Bureau of Mines, 4800 Forbes 
St., Pittsburgh, Pa. 

Shapter, Commercial Engr., Industrial 
Dept., General Electrie Co., Erie, Pa. 


Mining and Loading Equipment 
L. E. Young, Chairman 
SUB-COMMITTEB NO. 1—LOADERS 


T. E. Jenkins (Chairman), Vice-Pres., West Ken- 
tucky Coal Co., Sturgis, Ky. 

Newell G. Alford, Cons. Engr., Howard N. Eaven- 
= & Associates, Union Trust Bldg., Pittsburgh, 


a. 

Frank E. Cash, United States Bureau of Mines, 
4800 Forbes St., Pittsburgh, Pa. 

A. C. Green, Goodman Mfg. Co., Chicago, Ill. 

G. W. Hay, Genl. Mgr., Consolidation Coal Co., 
Jenkins, Ky. 

F. V. Hicks, Union Pacific Coal Co., Rock Springs, 
. D. Levin, Jeffrey Mfg. Co., Columbus, Ohio. 

N H. McClevey, Vice-Pres. & Genl. Mgr., Pike 
County Coal Corpn., Petersburg, Ind. 

E. S. McKinlay, Pres., McKinlay & Loading 
Machine Co., Pt. Pleasant, Ww. 

Alex Palmros, Link-Belt Co., Philodelphia, Pa. 

— A. Newdick, The Coloder Co., Columbus, 


we > “Turnbull, Westinghouse Elec. & Mfg. Co., 


Wm. Whaley, ”Genl. Mgr., Myers-Whaley Co., 
Knoxville, Tenn. 
SUB-COMMITTEE NO. 2—CONVEYORS 
A. P. Cameron (Chairman), Vice-Pres., West- 
moreland Coal Co., Irwin, Pa. 
. Adamson, Stephens-Adamson Mfg. Co., 
Aurora, Il. 
W. L. Affelder, Asst. to Pres., Hillman Coal & 
gg Co., First Natl. Bank Bldg., Pittsburgh, 
a. 


J. A. Appleton, Ironton Engine Co., Ironton, Ohio. 

John S. Beltz, Mining Engineering Dept., Jeffrey 
Mfg. Co., Columbus, Ohio. 

Frank E. Cash, U. S. Bureau of Mines, 4800 
Forbes St., Pittsburgh, Pa. 

T. W. Dawson, Chief Engr., H. C. Frick Coke Co., 
Scottdale, Pa. 

Thos. G. Fear, Genl. Supt., Inland Collieries Co., 
Indianola, Pa. 

Chas. Gottschalk, Cons. Engr., Evansville, Indiana. 

Glen A. Knox, Supt., Gunn-Quealy Co., Gunn, 
Wyoming. 

E. F. - Genl. Supt., Bertha-Consumers Co., 
Rachel, Va. 

Edw. B. Cons. Engr., First Natl. Bank 
Bidg., Huntington, W. Va. 

D. A. Stout, Chief Engineer of Mines, Fuel Dept., 
Colorado Fuel & Iron Co., Pueblo, Colo. 

W. D. Turnbull, Westinghouse Elec. & Mfg. Co., 
E. Pittsburgh, Pa. 

J. D. Zook, Vice-Pres., Illinois Coal Corpn., Chi- 
cago, Il. 


SUB-COMMITTEE NO. 3—METHODS OF MINING WITH 
MECHANICAL LOADING 
G. B. Southward (Chairman), Coal Service Cor- 
poration, Elkins, W. Va. 
Anderson, Jeffrey Mfg. Co., Columbus, 


io. 

D. J. Carroll, Chicago, Wilmington & Franklin 
Coal Co., Il. 

Frank E. Cas U. S. ae of Mines, 4800 
Forbes St., Pittebareh, 

Clarence Zz Claghorn, Gem. Mng. Engr., 715 
Continental Bldg., Baltimore, Md. 

E. H. Coxe, Cons. Engr., Uniontown, Pa. 

S. W. Farnham, Goodman Mfg. Co., Chicago, Ill. 

E. H. Johnson, The Colader Co., Columbus, Ohio. 

R. G. Lawry, Contracting Engr., Roberts & 
Schaefer Co., Chicago, Ill. 

Rex Martin, Link-Belt Co., Chicago, Ill. 

E. S. McKinlay, Pres., McKinlay Mining & Load- 
ing Machine Co., Pt. Pleasant, W. Va. 

Cecil W. Smith, Chief Engr., Illinois Coal Corpn., 
Chicago, Ill. 

Walter Stevens, Supt., Raleigh-Wyoming Coal Co., 
Glen Rogers, W. Va. 

F. W. Whiteside, Chief Engineer, Victor-American 
Fuel Co., Denver, Colo. 

F. G. Wilcox, Pres.. West End Coal Co., Mears 
Bidg., Scranton, Pa. 

R. Y. Williams, Chf. Engr., Weston Dodson & 
Co., Inc., Shenandoah, Pa. 
SUB-COMMITTEE NO. 4—CUTTING MACHINES 

Carl Scholz (Chairman), Raleigh-Wyoming Coal 
Co., Charleston, W. Va. 

E. Bowers, Asst. Treas., Morgan-Gardner 
Elec. Co., Chicago, Il. 

Walter Calverley, Pres., W. R. Calverley, Inc., 
Clarion, Pa. 

Frank E. Cash, U. S. Bureau of Mines, 4800 
Forbes St., Pittsburgh, Pa. 

J. M. Clark. Vice-Pres., Clark & Krebs, Inc., 
Charleston, W. Va. 

R. L. Cox, Jeffrey Mfg. Co., Charleston, W. Va. 

Wm. E. Hamilton, Mgr., Hamilton Engineering 
Co., Columbus, Ohio. 

A. W. Hesse, Chf. Mng. Engr., Buckeye Coal Co., 
Nemacolin, Pa. 

E. S. McKinlay, Pres., McKinlay Mining & Load- 
ing Machine Co., Pt. Pleasant, W. Va. 

M. C. Mitchell, Mgr., Sullivan Machinery Co., 
Rwy. Exchange Bldg., St. Louis, Mo. 

Mine Drainage 
A. Malady, Chairmaa 
SUB-COMMITTES NO. 1—PUMPS FOR DEVELOPMENT 


WORK 

L. W. Householder (Chairman), Chf. Engr., 
Rochester & Pittsburgh Coal & Iron Co., 
Indiana, Pa. 

E. F. Austin, Dravo-Doyle Co., Pittsburgh, Pa. 

Herbert Axford, Sales Engr., Ingersoll-Rand Co., 
610 Spruce St., Scranton, Pa. 

J. H. Edwards, Associate +~—— oun Age, 2962 
Winters Rd., Huntington, W. V: 
Ohio Emeny, Vice Pres., The Co., Salem. 


J. Holveck, 5 Mgr., Aldrich Pump Co., 1209 
Bldg., Pittsburgh , Pa. 

G. E. Huttle, Mech. Engr., H. C. Frick Coke Co., 
Scottdale, Pa. 

Chas. H. Matthews, Genl. Engr. in Chg. Mining 
Section, Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 

H. J. Nelms, Genl. Supt., New Field By-Products 
Coal Co., North Bessemer, Pa. 

F. W. Smith, Hydroelectric Pump & Supply Co., 
Curry Bidg., Pittsburgh, Pa. 

SUB-COMMITTEE NO. 2—PERMANBNT PUMPING 
STATIONS 

Parker Cott (Chairman), Salesman, Coal Mine 
Equipment Co., 2218 Farmers Bank Bidg., 
Pittsburgh, Pa. 

Herbert Axford, Sales Engr., Ingersoll-Rand Co., 
610 Spruce St., Scranton, Pa. 

Henry E. Cole, Vice Pres., Harris a od Sup- 
ply Co., 320 Second Ave., Pittsburgh, 

J. P. Heidenreich, Asst. Genl Mgr., 
wrt Co., Scranton, Pa. 

L. Robison, Vice Pres., Youghiogheny & Ohio 
"onl Co., 1230 Hanna Bldg., Cleveland, O. 
R. F. Roth, Emmons Coal Mining Co., ‘Altoona, 


Cecil W. Smith, Chf. Engr., Illinois Coal Corpn., 
1380 on Bldg., Chicago, I. 

M. Spillman, Works Engr., Worthington Pump 
& Machinery Corpn., Harrison, N. J. 

L. D. Tracy, Supt., U. S. Bureau of Mines, 312 
Ceramics Bldg., Urbana, pai] 

SUB-COMMITTEB NO. 3—NATURAL DRAINA 

John Brunschwyler (Chairman), Div. _—" 
Boomer Coal & Coke Co., Boomer, W. Va. 

M. C. Benedict, Cons. Engr., Brown Equipment 
Co., 940 Ash St., Johnstown, Pa. 

Oscar Cartlidge, Cons. Engr., 1593 Lee St., 
Charleston, W. Va. 

L. P. Crecelius, Engr., Cleveland & Western Coal 
Co., 1517 Union Trust Bldg., Cleveland, Ohio. 

as oo 2207 Washington St., Charleston, 


R. Y. Wert, Supt., Durham Coal & Iron Co., 


Soddy, Tenn. 
SUB-COMMITTEE NO. 4—UNWATERING ABANDONED 
WORKINGS 
Prof. John W. Hallock (Chairman), Head of 
Department of Industrial Engineering, Univer- 
sity of Pittsburgh, Pittsburgh, Pa. 


G. E. Huttle, hm Engr., H. C. Frick Coke Co,, 
Scottdale, 
J. A. Malady, "eter Mech. & Elec. Engr., Hi. 
man Coal & Coke Co., Pittsburgh, Pa. 
O. M. Pruitt, Pres., Indiana Air Pump Co, 
Indiana Pythian Bldg., Indianapolis, Ind, 
Chas. A. Straw, Cons. Mech. Engr., Hudson Coa) 
Co., 484 Wyoming Scranton, Pa. 
V. Woody, Mgr., Allis-Chaimers Mfg. Ca, 
"Wilkes-Barre, Pa. 
SUB-COMMITTEE NO. 5—MINE WATER AND fs 
ACTION UPON MINB DRAINAGE EQUIPMENT 
Geo. A. Drysdale (Chairman), Metallurgica) 
Editor, Foundry, Penton Publishing Co., Cleve 
land, Ohio. 
M. L. Bettcher, Production Engr., The Durirep 
Co., Inc., Dayton, Ohio. 
J. R. Campbell, Hudson Coal Co., Scranton, Pa 
Geo. Watkin Evans, Cons. Coal Mng ng. Engr., L 
C. Smith Bldg., Seattle, Wash. 
Carl J. Fletcher, Vice Pres., Knox Coal Mng. 
Co., Merchants. Bank Bldg., Indianapolis, ont 
Cc. L. Harrod, Elec. Engr., Indiana 
Power Assn., 1509 Merchants Bank sa 
Indianapolis, Ind. 
Martin J. Lide, Engr., Woodward Bldg. 
Birmingham, Ala. 
Frank G. Morris, Genl. Supt. of Mines, Republic 
Iron & Steel Co., Sayreton, Ala. 
L. D. Rover, Power & Construction Dept., Ford 
Motor Co., Detroit, Mich. 
W. Hz. Waddington, Sales Engr., Driver-Harris 
Co., Harrison, N. J. 
Mine Ventilation 
Cc. H. Trik, Chairman 
SUB-COMMITTEE NO. 1—AIR SHAFTS AND AIR WAYS 
J. C. Gaskill (Chairman), Asst. Cons. Engr, 
Consolidation Coal Co., Fairmont, W. Va. 
C. H. Beidenmiller, Mgr., Glogora Coal Co., 10 
First Natl Bank Bldg., Huntington, W. Va 
J. H. Doughty, Mech. Engr., Lehigh & Wilke 
_ Coal Co., 16 So. River St., Wilkes-Barre, 


Robert, Wallace, Pocahontas Fuel Co., Ine. 

ocahon 

Jos. J. Walsh, Seeretery of Mines, Pennsylvania 
Dept. of Mines, Harrisburg, Pa. 
SUB-COMMITTEB NO. 2—MINE FAN INSTALLATION 

G. E. Lyman (Chairman), Genl. Supt., Madison 
Coal Corpn., Glen Carbon, 

H. G. Conrad, Genl Mgr., American Coal Mining 
Co., Bicknell, Ind. 

R. B. Fleming, Evansburg Coal Sos, Colver, Pa. 

E. B. Wagner, Lehigh Valley Coal Co., Wilke 
Barre, Pa. 

SUB-COMMITTEB NO. 3—BOOSTER FANS 

R. Dawson Hall (Chairman), Engineering Editor, 
oo Age, 10th Ave. at 36th St, lee York 
‘ity. 

— N. Eavenson, Pres., Howard N. Eaves 

& Associates, 1302 Union Trust Bldg, 
Pittsburgh, Pa. 

R. H. Moore, Genl. Mgr., C. A. Hughes & Ce, 
Pa. 

N. Zern, Editor, Mining Catalog, ca 
~~ Publishing Co., 800 Penn Ave. Pitt 
burgh, Pa. 

SUB-COMMITTES NO. 4—MINB ATMOSPHERS 

Thomas Chester (Chairman), Cons. Engr., 18 
B. Copeland St., Pittsburgh, Pa. 

Martin J. aay Cons. Engr., Woodward Bids. 
Birmingham, 

R. M. Perry, Pn Supt., Moffat Coal Co., 54 
Gas & Elec. Bidg., Denver, Colo. 

Outside Ceal Handling Equipment 
James Needham, Chairman 

Hubb Bell, ore Chemist, C. P. Chemical & Drag 
Co., Inc., 114 Liberty St., New York City. 

J. W. Bischoff, Viee Pres. & Genl. Mgr. 

Virginia Coal & Coke Co., Elkins, W. wie 

W. G. Duncan, Jr., Supt., W. G. Dunean Coal 
Co., Greenville, Ky. 

H. Elkins, Supt. rad Mines, Valley Camp Coal 
wos St. Clairsville, Ohio. 

W. GC. Henning, Secretary and Treasurer, A. Le 
chen & Sons Rope Ce., 5909 Kennerly Ave. &. 
Leuis, Mo. 

M. A. Kendall, Chf. Engr., Stephens-Adamscs 
Mfg. Co., Aurora, Ill. 

Rudolf Kudlich, yo to Chf. Mech. Engr., U. & 
Bureau of Mines, Washington, D. 

John J. Moore, Dey & Maddock, "82d and Dennisos 
Sts., Cleveland, Ohio. 

F. G. Morris, Genl. om of Coal Mines, Repub 
a's Iron & Steel Co., Sayreton, Ala. 

. H. Morse, Genl. Supt., Republic Iron & Sted 
Oliver Bidg., Pa. 

H. F. Nash, Vice Pres. & Genl. Mgr. of Sale 
Oakdale Coal Co., Gas and Electric Bide. 
Denver, Colo. 

Warren R. Roberts, Pres., Roberts & Sehaefer 
Co., Wrigley Bldg., Chicago, IL 

H. D. Smith, Genl. Supt., American Coal Co. # 
Allegany County, McComas, W. Va. 

Cc. Stahl, Asst. to Genl. Mgr., E. EB. White 
ote Co., Stotesbury, W. Va. 

Cc. Law Watkins, Vice Pres., _ Pennsylvania Coal 


Co., & Cranmer Bidg., Denver, 
Colo. 
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Long Continued Popularity is a fair index of Merit! 


C.F. & I. MINE RAILS AND 


COLORADO GRINDING BARS 


have been the choice of experienced men so long 
they must be unusually good 
PRICES AND SERVICE 
all that could be desired 


The Colorado Fuel anc Iron Company 


“A WESTERN INDUSTRY” 


DENVER SALT LAKE CITY KANSAS CITY WICHITA SAN FRANCISCO 
CASPER FORT WORTH SPOKANE PORTLAND PUEBLO 

EL PASO GRAND ISLAND LOS ANGELES OKLAHOMA CITY SALINA 

SIOUX CITY AMARILLO GRAND JUNCTION 


IN APPRECIATION 


of the 
AMERICAN MINING CONGRESS 
for what it has done and is now 
doing for Tri-State Lead and Zinc 
District. 


GOLDEN ROD 


MINING & SMELTING 


CORPORATION 


EDGAR Z. WALLOWER, President 
F.C. WALLOWER, Vice-Pres.-Gen. Mar. 
H. C. MILLS, Secretary and Treasurer 
H. H. WALLOWER, Superintendent 
Mines in 
Kansas, and Picher District, Oklahoma 


JOPLIN, MO. 


Phelps Dodge Corporation 
99 JOHN STREET NEW YORK 


MEMBER COPPER & BRASS RESEARCH ASSOCIATION 


Copper 


Electrolytic 


Irvington Smelting and 
Refining Works 


Buyers, Smelters and Refiners of 
Gold, Silver, Lead, Copper and Platinum 
Ores, Sweeps and Bullion 


Manufacturers of Copper Sulphate 


IRVINGTON NEW JERSEY 


NEW YORK OFFICE—Charies Engelhard 
Hudson Terminal Building 30 Church Street 
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OFFICERS AND COMMITTEES, 1926—(Continued) 


Underground Power Transmission 
A. B. Kiser, Chairman 
W. A. Chandler, Elec. Engr., Hudson Coal Co., 
Scranton, Pa. 
Harvey Conrad, Genl. Mgr., 
Co., 
L. C. 


American Coal Mng. 


R. L. Kingsland, Genl. Supt., Power and Mecb- 
Dept., Consolidation Coal Co., Fairmont, 


Carl Lee, Elec. “te Peabody Coal Co., 1652 
McCormick Bldg., Chicago, Ill. 

Wm. Schott, Cons. Engr., Big Creek Coal Co 
Chicago, Ll. 

Henry M. Warren, Cons. Engr., Glen Alden Coa) 
Co., 800 Jefferson Ave., Scranton, Pa. 


Power Equipment 
F. L. Stone, Chairman 
W. C. Adams, Allen & Garcia, Chicago, LL 
Graham Bright, Cons. Engr., Howard N. Eaven- 
son & Associates, 1302 Union Trust Bidg. 
Pittsburgh, Pa. 
—= H. Green, Pacific Coast Coal Co., Seattle, 


Chf. Engr., U. S. Bureau of 
Mines Washington, D 

J. T. Jennings, Power Engr., Philadelphia & 

ding Coal & Iron Co., Pottsville, Pa. 

R. L. Kingsland, Consolidation Coai Co., Fair- 
mont, W. Va. 

M. D. Kirk, Vesta Coal Co., Jones & Laughlin 
Bldg., Pittsburgh, Pa. 

has. ~ yp ~ gga Engr., Phelps Dodge Corpn., 


Martin J. Lide, Cons. Engr., Woodward Bidg., 
Birmingham, ‘Ala. 

D. C. Makechen, Chf. Elec., Union Pacific Coal 
Co., Rock Springs, Wyo. 

J: ae Malady, Master Mech. & Elec. Engr., Hill- 

man Coal & Coke Co., 2307 First Riettonat Bank 

Bidg., Pa. 

A. J. "Nich t, Jr., Engr., 
Allis-Chalmers Mfg. Co., Milwaukee, Wis. 

W. C. Coal & Coke Co., Big 
Stone Gap, V: 

Geo. S. Siemeesn, Chf. Elec. & Master Mech., 
Colorado Fuel & Iron Co., Pueblo, Colo. 

C. D. Woodward, Chf. Elec. Engr., Anaconda 
Copper Mining Co., 514 Hennessy Bldg., Butte, 
ont. 


Hoisting Equipment, 


Mine Timbering 
SUB-COMMITTEE NO. 1—GENERAL MINE TIMBERING, 
SIMPLIFICATION ON GRADES AND NAMES 


R. E. Krape, Chairman 
D. F. Holtman (Chairman), Asst. Director, 


. National Committee on Wood Utilization, Dept. 
ot Commerce. 


R. L. Adams, Chf. Engr., Old Ben Coal Corp., 
Il. 
W. Austin, Austin & Wood, North 3rd St., 
Pa. 


J. R. Crowe, Jr., Pres., Crowe Coal Co., Dwight 
Bldg., Kansas City, Mo. 

R. L. Dyer, Engr., Alabama Fuel & Iron Co., 
Pioneer Bldg., Birmingham, Ala. 

G. A. Knox, Supt., Gunn-Quealy Coal Co., Gunn, 
Wyoming. 

Ernest M. Merrill, Pres., Merrill-Ferguson En- 
gineering Co., 606 Kanawha Bank & Trust 
Bidg., Charleston, W. Va. 

Chas. N. Perrin, Secretary, 
Darling, 1100 Seneca St., 

Davis Read, Chief Engr., 
Co., Sturgis, Ky. 


Blakeslee, Perrin & 
Buffalo, N. Y. 
West Kentucky Coal 


George S. Rice, Chf. Mng. Engr., U. S. Bureau 

of Mines, Washington, D. C. 

J. R. Sharp, care of C. F. Kurtz Co., Rock 
Island, Ill. 

Geo. T. Stevens, Chf. Engr., Clinchfield Coal 
Corpn., Dante, Va. 

Frank A. Young, Chief Engr., St. Louis, Rocky 
Mountain & Pacific Co., Raton, N. M. 
SUB-COMMITTEB NO. 2—PRESERVATION OF MINE 

TIMBERS 

Geo. M. Hunt (Chairman), In Charge of Wood 
Preservation Section, Forest Products Labora- 
tory, Madison. Wis. 

R. L. Adams, Chf. ;——" Old Ben Coal Corp., 
Il. 

Ww. Affelder, Asst. to Pres., Hillman Coal and 
2306 First Natl. Bank Bidg.. Pitts- 
urgh 

R. W. eantte, Austin & Wood, North 8rd St., 
Clearfield, Pa. 

M. E. Haworth, Chief Engr., Hillman Coal & 
Coke Co., First Natl. Bank Bldg., Pittsburgh, 


a. 

M. H. Sellers, Timber Agent, Chicago, Wilming- 
ton & Franklin Coal Co., Carbondale, Ill. 

D. A. Stout, Chief Engr. of Mines, Fuel Dept., 
Colorado Fuel & Iron Co., Pueblo, Colo. 


SUB-COMMITTEE NO. 3—USE OF CONCRETE IN MINE 
TIMBERING 

Newell G. Alford (Chairman), Vice-Pres., Howard 
N. Eavenson & Associates, 1302 Union Trust 
Bidg., Pittsburgh, Pa. 

R. L. Adams, Chief Engineer, Old Ben Coal Cor- 
poration, Christopher, Ill 

Jas. R. Barber, Ass’t Engineer, St. Louis, Rocky 
Mountain & Pacific Co., Raton, New Mexico. 


D. W. Blaylock, Chief Engineer, 
Corporation, Glen Carbon, Ill 


Madison Coal 


Walter Buss, Chief Engineer, Knox Consolidated 
Coal Co., Vincennes, Indiana. 

B. C. Collier, Pres., Cement-Gun Co., Inc., Allen- 
town, Pa. 


W. E. Guller, Chief Engr., 
Coke Co., Edwardsville, Ill. 
Frank Haas, Cons. Engineer, 
o., Fairmont, West Va. 
Daniel Harrington, Cons. Engr., 

Salt Lake City, Utah. 

C. T. Hayden, Chief Engineer, 
Coal Corp., Marion, IIl. 

Fred J. Hogan, Mining Engineer, Spangler, Pa. 

L. W. Householder, Chief Engineer, Rochester & 
Pittsburgh Coal & Iron Co., Indiana, Pa. 

W. R. Peck, Chief Engineer, Black Diamond Col- 
lieries Co., Coal Creek, Tenn. 

J. C. Quade, Chief Engineer, Saline County Coal 
Corp., Harrisburg, lL 
C. E. Swann, Chief Engr., 
Rock Springs, Wyo. 

F. W. Whiteside, Chief Engineer, Victor-American 
Fuel Co., Denver, Colo. 

H. S. Wright, Engineer, Structural Bureau, Port- 
land Cement Ass’n, 33 West Grand Ave., Chi- 
cago, Ill. 

SUB-COMMITTEE NO. 4—USB OF STRUCTURAL STEEL 

FOR MINE TIMBERING 

J. D. Snyder (Chairman), Div. Engr., 
dation Coal Co., Frostburg, Md. 

L. B. Abbott, Chiet Engineer, Consolidation Coal 
Co., Jenkins, Ky. 

R. L. Adams, Chf. Engr., Old Ben Coal Corp., 
Christopher, Ill. 

D. W. Blaylock, Mng. Engr., Madison Coal Corpn., 
Glen Carbon, Ill. 

J. M. Clark, Jr., Asst. Engr., E. E. White Coal 
Co., Mt. Hope, W. Va. 

R. V. Clay, Wheeling & Lake Erie Coal Mining 
Co.; Cleveland, 

N. M. Hench, Carnegie Steel Co., 
ing, Pittsburgh, Pa. 

A. W. Hesse, Chf. Coal Mng. Engr., Youngs- 
town Sheet & Tube Co., Nemacolin, Pa. 

Robert A. Marble, Carnegie Steel Co., Carnegie 
Bidg., Pittsburgh, Pa. 

. A. Richardson, Mgr., Technical Publicity 
Dept., Bethlehem Stee] Co., Bethlehem, Pa. 

J. A. Saxe, Chief Engineer, Bethlehem Mines 
Corporation, Heilwood, Pa. 

Frank A. Young, Chief Engineer, St. Louis, Rocky 
Mountain & Pacific Co., Raton, N. M. 


SUB-COMMITTEB NO. 5—SALVAGE OF MINE TIMBER 


Donk Bros. Coal & 
Consolidation Coal 
Newhouse Bldg., 


Cosgrove-Meehan 


Union Pacific Coal Co., 


Consoli- 


Carnegie Build- 


George T. Stevens (Chairman), Chf. Engr., 
Clinchfield Coa! Corpn., Dante, Va. 
R. L. Adams, Chf. Engr., Old Ben Coal Corp., 


Christopher, Il. 

Frank S. Follansbee, Chief Mining Engineer, 
Woodward Iron Co., Woodward, Ala. 

H. F. McCullough, Engr., H. C. Frick Coke Co., 
Scottdale, Pa. 

A. B. Walter, Chf. Engr., O’Gara Coal Co., Har- 
risburg, Ill. 


SUB-COMMITTEE NO. 6—REFORESTATION 
(Personnel not yet selected) 


METAL MINING BRANCH 
General Committee 


Charles A. Mitke (Chairman), Cons. Mng. Engr., 
Phoenix, Ariz. 

Frank Ayer, Mgr., Moctezuma Copper Co., Naco- 
zari, Sonora, Mexico. 

Wm. Conibear, Safety Inspector, Cleveland-Cliffs 
Iron Co., Ishpeming, Mich. 

Arthur Crowfoot, Mill Supt., Phelps Dodge Corpn., 
Morenci, Ariz. 

William B. Daly, Genl. Mgr. of Mines, Anaconda 
eer Mining Co., 504 Hennessy Bldg., Butte, 

ont. 

Lucien Eaton, Supt., Ishpeming District, Cleve- 
land-Cliffs Iron Co., Ishpeming, Mich. 

Wm. H. Gallagher, ir., Chf. Mng. Engr., Pick- 
— & Co., 700 Sellwood Bldg., Duluth, 


H. Chf. Engr., Utah Copper Co., 
Kearns Bldg., ‘Salt Lake City, Utah. 

= @& McGrath, Mgr., Shattuck-Denn Mng. Corp., 
Bisbee, Ariz. 

Dr. Frank H. Probert, Dean, College of Mining. 
of California, Berkeley, Calif. 

Philip D. Wilson, American Metal Co., Ltd., 61 
Broadway, New York City. 


Mine Drainage 
Wm. H. Gallagher, Jr., Chairman 


a. = Abrams, Dept. Mgr. of Air Lift Pumps and 
“Calyx” Drills, Ingersoll-Rand Co., 11 Broad- 
way, New York City. 

G. L. Kollberg, Mgr., Pumping Engine Dept., 
Allis-Chalmers Mfg. Co., Milwaukee, 8. 

O. D. McClure, Chief Mech. Engr., Cleveland- 
Cliffs Iron Co., Ishpeming, Mich. 

Charles Mendelsohn, Master Mechanic, Old Domin- 
ion Company, Globe, Ariz. 

W. A. Rankin, Elec. gia Copper Range Com- 
pany, Painesdale, 
. N. Tanner, Chine Anaconda Copper 
Mining Co., 614 Hennessy Bldg., Butte, Mont. 
D. Woodward, Chief Elec. Engr., 
‘Copper Mining Co., 514 Hennessy Bldg., Butte, 
ont. 


Drilling Machines and Drill Steel 
Frank Ayer, Chairman 
SUB-COMMITTEB NO. 1—DRILLING MACHINES 
B. F. Tillson (Chairman), Supt., New 
y k D 
ayles, igning Engr., * Roe rill 
Arthur B. Foote, Genl. Mgr., North Star Mines 
A. ton. yland Mines Uo., G 
California. 
Roy H. Marks, Efficiency Engr., United Verde 
Extension Mag. Co., Jerome, Arizona. 
R. Na Murrill, Efficiency Engr., St. Joseph Lead 
Rivermines, 


w. 
Dodge Corpn., M Ariz. 

George A. Shaw, Mine Supt., Talache Mines, 
ing. Talache, Idaho. 

H. Walsh, Vice Pres., Sullivan Machinery Co., 
Gas Bidg., Chicago. I. 

SUB-COMMITTES NO. 2—DRILL STEEL 
orman B. Braly, Genl. Mgr., North Butte 

ne, -, Superior & ton Co) 


Cloudcroft, New Mexico, 

E. F. Hastings, Salesman, ——_ Rand Co. of 
Texas, Dominion Hotel, Globe, 

Chas. S. Hurter, Tech. EL du 
Pont de Nemours & Co., Inc., 5104 Du Pont 


Charles B. Offic Pres., Sullivan 
Machinery Co., 122 so Mich. Ave., Chicago, > 

Henry S. Potter, Managing Director, Henry S 
Potter, Ltd., 26 Cullinan Bidg., Johannesburg, 
South Africa. 

Ocha Ahmeek-Kearsarge_Br., 
Calumet & Hecla Mng. Co., Ahmeek, Mich. 

Chas. A. Smith, Asst. Genl. Mgr., Ray Consoli- 
dated Copper Co., Ray, Ariz. 

A. S. Uhler, Megr., Rock Drill Sales, I 
Rand Co., 11 Broadway, New York City. 

M. van Siclen, Engr., In Charge of Mining 

rch, U. S. Bureau of Mines, Washington, 
Bruce C. Yates, Supt., Homestake Mining Co., 
Lead, South Dakota. 


SUB-COMMITTEB NO. 3—METHODS OF SHARPSNING 
DRILL STEEL 

W. R. Wade (Chairman), 1230 
Geary St., San Francisco, Cali 

George H. Gilman, Fres., Gilman Mfg. Co., E. 
Boston, Mass. 

Chas. E. Lees, Cia Minera Asarco, S. A., Unidad 
Veta Grande, Apartado Num, 85, Parral, Chih, 
Mexico. 

Frank W. McLean, United Verde Copper Co., 
Jerome, Ariz. 

W. H. Schacht, Genl. Copper Range Co., 
Painesdale, Mich. 
H. W. Seamon, Supt., Comstock Merger Mines, 

Inc., Virginia City, Nevada. 
Underground Transportation 
William B. Daly, Chairman 

Thos. C. Baker, Genl. Mgr., The Comstock Mer- 
ger Mines Co., Virginia City, Nevada. 

George H. Booth, Mech. Engr., Inspiration Cons. 
7 Inspiration, Arizona. 

R. Boyd, 616 Foothill Rd., Beverly Hills, Cali- 
fornia (Cc. C. M. Oil Co.) 
S. Calland, Managing Director, Compania de 
” weal del Monte de Pachuca, Pachuca, Hidalgo, 
exico. 

W. R. Crane, Supt., Southern Station, U. & 
Bureau of Mines, New Federal Bldg., Bir- 
mingham, Alabama. 


W. Val DeCamp, Genl. Mine Supt., United Verde 
Copper Co., Jerome, Arizona. 

Robert H. Dickson, Mgr., Verde Central Mines, 
Inc., Jerome, Arizona. 

Stanly A. Easton, Mgr., Bunker Hill & Sullivan 
Mng. & Concentrating Co., Kellogg, Idaho. 

H. T. Hamilton, Cons. Mng. Engr., 1408 Cali- 
fornia Commercial Union Bldg., San Franciseo 

Hayes, Mine Supt., Queen Branch, 
* Phelps Dodge Corpn., Bisbee, Arizona. 
E. Howe, Genl. Supt., Cananea Cons. Copper 
~— Cananea, Sonora, Mexico. 

c. A. Lantz, Mgr., Compania de Sanu 

dis, S. A., Apartado No. 1, Pachuea, 
Hidalgo, Mexico. 

E. M. Norris, Asst. Genl. Supt. of Mines, Ana- 
conda Copper Mining Co., Butte, Mont. 

Thomas K. Scott, Supt., Munro Iron Mining Co., 
Iron River, Mich. 

Andover Syverson, Prescott, Arizona. 

Fire-Fighting Equipment 
Wm. Conibear, Chairman 
SUB-COMMITTEE NO. 1—CONTROL OF VENTILATING 
EQUIPMENT DURING MINE FIRES 

Orr Woodburn (Chairman), Director, Globe- 
Miami District, Mine Rescue and First Aid 
Assn., Globe, Ariz. 

"Johnson, Field Representative, Homestake 

Co., Lead, South Dak. 

H. SRahilly, Asst. Genl. Supt., Original Stewart, 
Colorado Mines, Anaconda Coprer Mining Co. 
Butte, Mont. 


Cons. Engr., 


Mgr., 


39th and Williams Denver, Colo. 
Bidg., Wilmington, Del. 
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THE LEHIGH COAL AND 
NAVIGATION COMPANY 
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re 
1820 ANTHRACITE 1926 


“The Best Since 1820” 


437 CHESTNUT STREET - PHILADELPHIA, PENNSYLVANIA 


THORNE, NEALE & COMPANY. Inc. 


FRANKLIN BANK BUILDING 
1416 CHESTNUT STREET—9 A. M. to 4 P. M. 
PHILADELPHIA, PA. 


MINERS’ AGENTS AND WHOLESALE DEALERS 


Anthracite COAL Bituminous 


| ANTHRACITE COLLIERIES 
'» Mt. Lookout Harry E Forty Fort New Castle Locust Run 


Sterrick Creek Northwest Lackawanna Buck Run (Washery) 
Pardee Bros. & Co.— Lattimer Lehigh 
BITUMINOUS 


Sonman, South Fork District—Low volatile, low ash, low sulphur 


Smithing—1 1-4 in. screened 


Fairmont _ Quemahoning —_ Indiana County 
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| Branch Offices: Baltimore Buffalo Chicago Scranton, Pa. Mauch Chunk, Pa. 
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September, 1926 


OFFICERS AND COMMITTEES, 1926— (Concluded) 


Albert Tallon, “ony Inspector, The Old 
Dominion Co., , Ariz. 
J. T. Young, Safety Inspector, Arizona Copper 
Company, Morenci, Ariz. 
SUB-COMMITTEE NO. 2—FIRE HOSE 
R. H. Seip (Chairman), New Jersey Zinc Co., 
Franklin, J. 


Moon, Safety Inspector, Phelps Dodg: 
“Corpn., Bisbee, Ariz. 


B. O. Pickard, District Engineer, U. S. Bureau 
of Mines, Berkeley, Calif. 

Mining Excavating Equi t—Exclusive of 
D es 


H. C. Goodrich, Chairman 
= S. Anderson, Mng. and Met. Engr., Rolla, 


H. C. Bellinger, Vice Pres., Chile Exploration 
Co., 25 Broadway, New York City. 

Michael Curley, Genl, Supt., New Cornelia Cop- 
per Co., Ajo, Ariz. 

H. T. Gracely, Adv. Mgr., Marion Steam Shovei 

.» Marion, Ohio. 

C. B. Lakenan, Genl. Mgr., Nevada Cons. Copper 
Co., McGill, Nev. 

W. J. Lester, Pres., Kentucky Washed Coal Co., 
Greenville. Ky. 

Cc. H. Matthews, Engineering Dept., West- 
inghouse Mlec. & Mfg. Co., E. Pittsburgh, Pa. 

Geo. Mieyr, Supt., Sacramento Hill, Copper 
Queen Branch, Phelps Dodge Corpn., Bisbee, 


riz. 
G. A. Murfey, Treas. and Chief Engr., The 
mega Co., 16226 Waterloo Rd., Cleveland, 
io. 
Henry B. Oatley, Vice Pres., Superheater Co., 17 
E, 42nd St., New York City. 
7. A. Snyder, Bucyrus Co., South Milwaukee, 
Robt. E. Tally, Genl. Mgr., United Verde Copper 
Co., Jerome, Ariz. 
J. C. Wheat, Development Engr., Industrial 
Works, Bay City, Mich. 
Charlies S. Whitaker, Vice Pres., Winston Bros. 
Co., 801 Globe Bldg., Minneapolis, Minn. 
Mine Ventilation 
Chas. A. Mitke, Chairman (Temporary) 
oo N. Bell, Cons. Mng. Engr., Box 1339, Boise, 
Walter. Cc. Browning, Cons. 


Mutual Bidg., Los Angeles, Calif. 
O. K. Dyer, Mer. Small Blower Devt. 


Forge Co., 490 Broadway, Buffalo, 
Daniel Harrington, 507 Newhouse Blidg., Salt 
ke City, Utah. 
E. T. Lednum, I. du 


Mer., 

& Co., Inc., 406 Teal Bldg.. Denver, 

CG E. Legrand, Cons. Engr., Phelps Dodge Corpn., 

Douglas, Ariz. 

F. W. Maclennan, Genl. Mgr., Miami Copper Co., 
Miami, Ariz. 

Don M. Rait, Supt. of Mines, Calumet and 
Arizona Mining Co., Warren, Ariz. 

A. S. Richardson, Ventilation Engr., Anaconda 
ms Mining Co., Butte, Mont. 
Wm. A. Rowe, Chief Engr., American Blower Co.. 
6004 Russell St., Detroit, Mich. 

A. C. Stoddard, Chief Mine Engr., 
Cons. Copper Co., Inspiration, Ariz. 

F. L. Stone, Industrial ne ne Dept., Gen- 
eral Electric Co., Schenectady, Y. 

E. B. Williams, Mgr., Marine —. B. F. Stur- 
tevant Co., Hyde Park, Boston, Mass. 


Mechanical Loading Underground 
Lucien Eaton, Chairman 


SUB-COMMITTEE NO. 1—LOADING MACHINES FOR 
TUNNELS, LARGE DRIFTS AND STOPES 


Inspiration 


Douglas C. Corner (Chairman), St. Louis Power. 


Shovel Co., 320 Chemical Bldg., St. Louis, Mo. 
H. E. Billington, Vice Pres. for Sales, The Thew 


Shovel Co.,, Lorain, Ohio. 
Miami Copper Co 


J. H. Hensley, Mine Supt., 
Miami, Ariz. 

H. DeWitt Smith, New York Trust Co., 10% 
Broadway, New York City. 
. G. Washburn, Asst. Genl. Mgr., Federal Mng. 
& Smelting Co., Wallace, Idaho. 

William Whaley, Genl. Mgr., 
Co., Knoxville, Tenn. 


SUB-COMMITTEB NO. 2—LOADING MACHINES FOR 
SMALL DRIFTS AND FOR WORK ON SUB-LEVELS 
G. R. Jackson (Chairman), Supt., Cleveland- 

Cliffe Iron Co., Negaunee, Mich. 
L. Berrien, Genl. Supt. of ee Anaconda 


Myers- Whaley 


Copper. Mining Co., Butte, Mon 
H. H. Talboys, Mgr., okeer Dept., Nord- 
Milwaukee, Wis. 


berg Mie Co., i 
Chas. E. Van Barneveld, Chatsworth, Calif. 
SUB-COMMITTER NO. 3—SCRAPERS 


Lucien Eaton (Chairman), Supt., Ishpeming 
District, Cleveland-Cliffs Iron Co., Ishpeming, 


Mich. 
Sy Kohlhaas, Denver Rock Drill Co., Duluth, 
Ward "Rapes, Ingersoll-Rand Co., Duluth, Minn. 


E. E. Whiteley, Asst. Megr., Calumet & Arizona 
Mining Co., Warren, Ariz. 


Engr., 1215 Pacific 


Mine Timbering 
Frank H. Probert, Chairman 
SUB-COMMITTEE NO. 1—PRESERVATION OF MINB 
TIMBERS 


Geo, M. Hunt (Chairman), In Charge of Section 
of Wood Preservation, Forest Produets Labora- 
tory, Madison, Wis. 

J. H. Hensley, Miami Copper Co., Miami, Ariz. 

Gerald Sherman, Cons. Mng. Engr., Phelps Dodge 
Corpn., Douglas, Ariz. 

SUB-COMMITTEE NO. 2—GUNITE AS A SUBSTITUTE FOR 
TIMBER, ITS PROPER APPLICATIONS AND ITS LIMI- 
TATIONS 

E. M. Norris (Chairman), Asst. Genl. Supt. of 
Mines, Anaconda Copper Mining Co., Butte, 
Mont. 

B. C. Collier, Pres., Cement-Gun Co., Inc., Allen. 
town, Pa. 

. R. Horner, Cons. Engr., U. S. Bureau of 
Mines, Clarksburg, W. Va. 


SUB-COMMITTEE NO. 3—DETERMINATION OF SIZE AND 
SHAPE OF DRIFTS AND DRIFT TIMBERS FOR VARIOUS 
PURPOSES, WITH A VIEW TO REDUCING SAMB TO 
CERTAIN STANDARD SIZES AND SHAPES 


Dr. F. W. Sperr (Chairman), Professor of Civil 
and Mining Engineering, Michigan College of 
Mines, 315 Florence St., Houghton, Mich. 

Cc. L. Berrien, Genl. Supt. of Mines, Anaconda 
Copper Mining Co., Butte, Mont. 

Felix McDonald, Mines Supt., Inspiration Cons. 
Copper Co., Inspiration, Ariz. 


SUB-COMMITTEB NO. 4—COOPERATION BETWEEN 
OPERATORS AND LUMBER DBALERS AND MANUPAC- 
TURES, WITH A VIBW TO ASCERTAINING WHETHER 
FURTHER STANDARDIZATION IN SIZBS AND SHAPES 
OF LUMBER UNDERGROUND WOULD RESULT IN A 
REDUCTION IN COST TO MINING COMPANIES 

Charles F. Willis (Chairman), Editor and Pub- 
lisher, Arizona Mining Journal, Phoenix, Ariz. 

W. S. Boyd, Genl. Mgr., Ray Cons. Copper Co., 
Ray, Ariz. 

T. Evans, Genl. Mgr., Cananea Cons. Copper Co., 
Cananea, Sonora, Mexico. 

D. F. Holtman, Asst. Director, National Com- 
mittee on Wood Utilization, Department of Com- 
merce. 

G. R. Jackson, Supt., Negaunee Mine, Cleveland- 
Cliffs Iron Co., Negaunee, Mich. 

W. G. McBride, Genl. Mgr., Old Dominion ‘Co., 
Globe, Ariz. 


Mine Accounting 
T. O. McGrath, Chairman 


L. S. Cates, Vice-Pres. and Genl. Mgr., Utah 
Copper Co., Salt Lake City, Utah. 

J. C. Dick, "Mong. Engr., 511 Newhouse Bidg., 
Salt Lake City, Utah. 

L. K. Diffenderfer, Secy. and Treas., Vanadium 
Corporation of America, 120 Broadway, New 
York City. 

. B. Fernald, Loomis-Suffern & Fernald, 50 
Broad St., New York City. 

H. H. Miller, General Auditor, Hercules Mining 
Company, Wallace, Idaho. 

H. L. Norton, 27 Pearl St., Medford, Mass. 

Harry Vivian, Chief Engr., Calumet & Hec!la 
Cons. Copper Co., Calumet, Mich. 


Milling and Smelting Practi and Equip t 
Arthur Crowfoot, Chairman 


SUB-COMMITTEB NO. 1-—MILLING PRACTICES AND 
BQUIPMENT 


Arthur Crowfoot (Chairman), Mill Supt., Phelps- 
Dodge Corpn., Morenci, Ariz. 

H. G. S. Anderson, Rolla, Mo. 

Herman C. Bellinger, Vice-Pres., Chile Explora- 
tion Co., 25 Broadway, New York City. 

Allan J. Clark, Sart. of Mills, Homestake Mining 
Co., Lead, S. Dak. 

G. R. Delamater, Fuel Engr., W. S. Tyler Co., 
St., Cleveland, Ohio. 

M. Drury, Genl. Mgr., Mining Dept., Amer- 

"han Smelting and Refining Co., El Paso, Tex. 

Guy H. Rugries, Mill Supt., Inspiration Cons. 
Copper Co.. Inspiration. Ariz. 

Henry A. Tobelmann, Ohio Copper Co. of Utah, 
500 Clift Bldg., Salt Lake City, Utah. 

William Young Westervelt, Cons. Mng. Engr., 
622 Fifth Ave., New York City. 


SUB-COMMITTEB NO. 2—SMELTING PRACTICES AND 
BQUIPMENT 

J. Owen Ambler, Smelter Supt., Phelps-Dodge 
Clifton, Ariz. 
P. Butler, Supt. of Douglas Reduction Works, 
Corpn., Douglas, Ariz. 

Harry A. Clark, Genl. Mgr., Calumet & Arizona 
Mng. Co., Warren, Ariz. 

Kuno Doerr, Genl. Mgr., Southwestern Dept., 
 — ae Smelting & Refining Co., El Paso, 
‘ex 

F. L. Flynn, Toltee Club, El Paso, Tex. 

Professor Carle R. Hayward, Associate Professor 
of Metallurgy, Mass. Institute of Technology, 


George W. Prince, Asst. Genl. Mgr., United 
Verde Extension Mining Co., Clemenceau, 


riz. 
Forest Rutherford, Cons. Metallurgical Engr., 50 
Broad St., New York City. 


Methods of Mine Sampling, Methods of Recording 
Underground Geological Data, and Methods of 
Estimation of Ore Reserves For Low Medium 
and High Grade Ore bodies 

Wilson, Chairman 

Guy Bjorge, Cons. Mng. Engr., 1400 Hawthorne 
Terrace, Berkeley Calif. 

E. L. Derby, Jr., Chief Geologist, Cleveland-Cliffs 
Iron Co., Ishpeming, Mich. 

M. a _Elsing, Mng. Engr. and Geologist, Warren, 


C. Graton, of Geology, Harvard 
University, Cambridge, M 

Julius Kruttschnitt, Jr., Mer. Mining Dept. of 
the Southwest, American Smelting and Refining 
Co., Tucson, Ariz. 

F. A. Linforth, Asst. Chf. Geologist and Asst. 
Chf. Mng. Engr., Anaconda Copper Mining Co., 
526 Hennessy Bidg., Butte, Mont. 

Albert Mendelsohn, Underground Supt., Champion 

pper Co., Painesdale, 

MacHenry Mosier, Mine Supt Morenci Branch, 
Phelps-Dodge Corp’n., Morenci, Ariz. 

Louis E. Reber, Jr., Chf. Geologist, United Verde 
Copper Co., Jerome, iz. 

T. Skewes Saunders, Cons. ‘Mng. Engr., Av. Cinco 
de Mayo 10, Despacho 83, Mexico, D. F. 

J. B. Tenney, Bisbee, Ariz. 

Kobert W. Thomas, Supt. of Mines, Ray Cons. 
Copper Co., Ray, Ariz. 


Joint Publicity 
Representing Coa! Mining Branch: 

Ralph C. Becker, Keystone es Publish- 
ing Co., care McGraw-Hill Publishing Co., 10th 
Ave. at 36th St., New York City. 

C. H. Trik, Sales and Mine Ventilation Engr., 
Jeffrey Mfg. Co., Columbus, Ohio. 

Representing Metal Mining Branch: 

T. O. McGrath, Asst. Mgr., Shattuck-Arizona 
Copper Co., Bis Ariz. 

Charles F. Willis, Editor and eau Arizona 
Mining Journal, Phoenix, Ariz 


COMMITTEES 
COOPERATION 
AMERICAN MINING CONGRESS AND 
AMERICAN INSTITUTE OF MINING AND 
METALLURGICAL ENGINEERS 


A. M. C. 
a Morrison, 30 E 42nd St, New York 


ity. 
J. E. Spurr, Hill Bldg., New York City. 
W. R. Ingalls, 115 Broadway, New York City. 
J. R. Finlay, 170 Broadway, New York City. 
Daniel B. Wentz, Land Title Bldg., Philadelphia, 

Pa. 

aLM & 

E. P. Mathewson, 42 Broadway, New York City 
W. L. Saunders, 11 Broadway, New York City. 
Walter Douglas, 99 John St., New York ow. 
- B. Thayer, 25 Broadway, New York 

ity. 
Samuel Taylor, Second National Bank Bldg., 
Pittsburgh, Pa. 


ALASKAN AFFAIRS 
John A. ~~ U. S. Bureau of Mines, Wash 


ington, D. C. 
Falcon Joslin, 2208 L. C. Smith Bldg., Seattle, 


= > Thane, 408 Crocker Bldg., San Francisco, 
if. 


MINING IN FOREIGN COUNTRIES 
J. E. Spurr, Chairman, Hill Bldg., New Fook Sm 
wi H. Manning, 15 West 44th St, New Y 

ity. 

‘Doheny, 120 Broadway, New York one 

Ww. Loring, Merchants National Bank Bldg. 
Los — Calif. 

Matthew C. Fleming, New York City. 
H. Foster Bain, 29 W. 89th St., New York City. 


COMMITTEE 
AU OF MINES A 
SURVEY 
Bulkeley Wells, Chairman, San Francisco, Calif. 
Walter Douglas, New York City. 
Rembrandt Peale, New a City. 
H. Foster Bain, 29 W. 39th St., New York City. 


George Otis Smith, U. S. Geological Survey, 
Washington, D. C. 
INTERNAL REVENUE 


PARTMENT 
¥. American Mining Congress, 
Munsey Bldg., Washington, D. 
John T. Barnett, 1024 Lafayette St., Denver, Colo. 
a Armitage, 2174, 283 Broadway, New York 
it; 
L. C. Boyle, Kansas City, Mo. 
Rush C. Butler, Chicago, IL 


OPERATORS’ CO-OPERATING COMMITTEES 
J. G. Brapusy, Chairmen 
J. F. Seoretery 
PETROLEUM 


E. L. Doheny, Mexican Petroleum Co., 120 Broad 
way, New York City. 
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George S. Davidson, Gulf Refining Co., Pittsburgh, Edgar Z. Wallower, Joplin, Mo., Zine. J. . Puterbaugh, McAlester Fuel Co., McAlester, 
Okla. 
Beaty, Texas Co., 17 Battery PL, New Thayer, 25 Broadway, New York City, Lehigh Coal & Navigation Co., 
York City. 


H. F. Sinclair, Oil Co., 45 Nassau &t., 


New York Cit COAL 


Walter Teagle, Standard Oil Co ~f N. J., New 


York City. Dundon, W. Va. 


Philadelphia, Pa. 
COAL EXPORTS 


J. G. Bradley, Elk River Coal & Lumber Co. Geo. S. Rice, Bureau of Mines, Washington, D. C. 


John Callahan, Woodward Bidg., Washington, 


METALS T._H. Watkins, Pennsylvania Coal & Coke Corp., D. C. 


Bulkeley Wells, Hobart Bldg., Sam Francisco, _ New York City. 


Calif., Gold. E. W. Parker, Anthracite Bureau of Informatica. 


F. B. Richards, Leader-News Bldg., Cleveland, Philadelphia, Pa. 
Ohio, Iron. 


Albert Nason, Nason Coal Co., Chicago, DL 


Chas. A. Owen, Pres., Imperial Coal Corporatica, 
17 Battery Pl., New York City. 


°% O’Reilly, Irving National Bank, New York 
ty. 
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Investigate 
Shaker and Chain Type 
Underground Conveyors 
Built to 
Link-Belt Standards 
of 
Quality and Workmanship 


May we tell you more about them? 


Write nearest office 


LINK-BELT COMPANY 2821 
Leading Manufacturers of Elevating, Conveying, and Power Transmission Chains and Machinery 
PHILADELPHIA, 2045 Hunting Park Ave. CHICAGO,,300 W. Pershing Road INDIANAPOLIS, 200 S. Belmont Ave. 
Pittsburgh - - - - - - - 335 Fifth Ave. Wilkes-Barre - 826 2nd National Bank Bldg errr 520 Boston Bldg. 
St. Louis - - - - - - - 3638 Olive St. Huntington, W. Va. - Robson-Prichard Bidg. Birmingham, Ala.......720 Brown-Marx Bldg. 


LINK-BELT 


Underground Conveyors 


= Ready to Haul 


Realy to go on 
theCage 


This Locomotive weighs 1 1-2 Tons and is designed to handle haulage 
on all levels. It rides the cage like a mine car. 


It is the One Successful 
Multi-Level Locomotive 


8-Ton Metal Mine Locomotive 


WE MAKE LOCOMOTIVES FROM 1 1-2 


4 
TONS TO 18 TONS ¢ 
Mancha Storage Battery 
& ¥ 
Locomotive Company 
1909 South Kingshighway LES, 
A&S 


926 
| SHERIDAN LEASE . 
‘ay BAUXITE CO. 


THE MORSE 
“ROCKER JOINT 


25 H. P. Morse Silent Chain Drive from motor to triplex pump. 
Driver 725 r. p.m. Driven 350 r. p.m. Centers 2934 inches 
» 


Economize by 
Modernizing the Drive 


Old fashioned and wasteful power transmission methods present exceptional 
opportunities for effecting greater plant economy. Frequent breakdowns and 
constant power losses can be eliminated by using Morse Silent Chain Drives. 
They give positive speed ratios, the flexibility of belts and years of efficient 
service. 


Their adaptability to short centers makes them especially suitable wherever 
space is an important factor. The convenient and most effective arrangements 
of machines is possible. 


Morse Drives are available in capacities of one-tenth to 5,000 H. P., 6,000 to 
250 r. p.m. and slower. Let a Morse Transmission Engineer cooperate with you. 


MORSE CHAIN CoO., ITHACA, N. Y., U.S.A. 


ATLANTA, GA., 702 Candler Bidg., 


Earl F. Scott & Co. 


BALTIMORE, MD 1002 Lexington Bldg. 


BIRMINGHAM, ALA..Moore-Handley Hdw. Co. 

141 Milk St. 
Ellicott Square Bldg. 
CHARLOTTE, N. C..404 Commercial Bk. Bldg. 
112 W. Adams St. 
CLEVELAND, OHIO...... 421 Engineers Bldg. 


BOSTON, 
BUFFALO, N. Y 


CHICAGO, ILL 


DENVER, COLO 

DETROIT, MICH 

LOUISVILLE, KY., 51 W. Main St., 
E. 


D. Morton Co. 


MINNEAPOLIS, MINN., 413 Third St., 


Strong-Scott Mfg. Co. 

NEW ORLEANS, LA., Queen & Crescent Bidg., 
334 Camp St., A. M. Lockett & Co., Ltd. 

50 Church St. 


NEW YORK, N. Y 


RANSDELL INCORPORATED, PRINTERS, WASHINGTON, D. C. 


7601 Central Ave. 


OMAHA, NEB., 727 W. O. W. Bidg., | 
D. H. Braymer Equipt. Ce. 
PHILADELPHIA, PA...803 Peoples Bk. Bldg. 
PITTSBURGH, PA Westinghouse Bldg. 
SAN FRANCISCO, CALIF...Monadnock Bldg. 
ST. LOUIS, MO.....2137 Ry. Exchange Bldg. 
TORONTO, 2, ONT., CAN...50 Front St., B, 
Strong-Scott Mfg. Co. 
WINNIPEG, MAN., CAN.........Dufferin St, 
Strong-Scott Mfg. Co. 
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